
Bohn, Brent 

From: 
Sent: 
To: 
Subject: 

Sasso, Alan 
Friday, July 31 , 2015 9:59AM 
Kloc, Kenneth@OEHHA 
RE: n-Butanol report reference 

Attachments: 072209 memo on foreign language papers for n-butanol.doc; Kolesnikov 1975 #2_ENG.doc; 
Rumyanstev et ai1979_ENG.doc; Baikov & Khachaturyan 1973.pdf; Kolesnikov 1975.# 
2.pdf; Kolesnikov 1975.pdf; Rumyanstev et al1979.pdf; Rumyantsev etal1976.pdf 

Ken, 

Attached are the only translated papers I could find, along with a memo summarizing some of the papers (which may 
have been reviewed by other agencies, but not translated by us). I've attached all the original Russian copies as well. 

I couldn't find a translated copy of Baikov, although the paper is summarized in the attached memo. In our document, 
that citation is associated with a detailed table. Maybe the data are published in older reviews by other agencies ("WHO 
(1987) and MOE (2007)") . Data may have also been extracted from the graph in the Russian version . 

I found a translated paper by Rumyantsev, but it's from 1979. It may be related to the 1976 paper (it could contain data 
or results from 1976, and the previous manager may have decided to only translate the later paper to save resources). 

I also found a different paper that we translated (Kolesnikov 1975). I'm not sure if it's related, but I figured I would send 
it anyway. 

I hope this helps. We will keep an eye out for correct translations and will let you know if we find anything. 

-Alan 

From: Kloc, Kenneth@OEHHA [mailto:Kenneth.Kioc@oehha.ca .gov] 
Sent: Thursday, July 30, 2015 4:26 PM 
To: Sasso, Alan 
Subject: RE : n-Butanol report reference 

Much appreciated! 
Ken 

From: Sasso, Alan [mailto:Sasso.Aian@epa.gov] 
Sent: Thursday, July 30, 2015 1:13PM 
To: Kloc, Kenneth@OEHHA 
Subject: RE: n-Butanol report reference 

Hi Dr. Kloc, 

I'm currently trying to find the translations, and will let you know as soon as possible. 

The previous chemical manager of this chemical (Ambuja Bale) has left the agency, so I will need to look through her 
archived fil es. 

-Alan 
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Alan F. Sasso, Ph.D. 
Office of Research and Development 
National Center for Environmental Assessment 
U.S. Environmental Protection Agency 
(703)-347-0179 

From: Kloc, Kenneth@OEHHA [mailto:Kenneth.Kioc@oehha.ca.gov] 
Sent: Thursday, July 30, 2015 3:33 PM 
To: Sasso, Alan 
Subject: n-Butanol report reference 

Hello Dr. Sasso, 

I'm a toxicologist at Cai/EPA OEHHA currently reviewing information on n-Butanol for possible development of a non
cancer inhalation health screening value. I'm contacting you since you are listed as an author of USEPA's Draft 
Toxicological Evaluation of n-Butanol (2011). The draft reviews two articles translated articles that were originally 
published in Russian. I was wondering if you wouldn't mind providing OEHHA with a copy of these translations? The two 
references are: 

1. Baikov, BK; Khachaturyan, MK. (1973) Hygienic evaluation of the reflex action on the body of low concentrations 
of butyl alcohol entering the atmosphere. Gig San it 38(12):7-11. (Russian) 

2. Rumyantsev, AP; Ostroumova, NA; Astapoval, SA; et al. (1976) Sanitary toxicological features of butyl alcohol 
under conditions of prolonged inhalation route entry. Gig Sanit 11:12-15. (Russian) 

Or please feel free to let me know if you cannot fulfill this request. 

Best Regards, 
Ken Kloc, Ph.D. 
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Memorandum 

To: Ambuja Bale, Hui-Min Yang 

From: Julie Stickney, Heather Carlson-Lynch 

Date: July 22, 2009 

Re: Foreign language studies of n-butanol 

This memorandum is intended to inform EPA of several n-butanol studies published in foreign 

languages so that EPA can consider whether to translate the papers. In addition, SRC would like 
to note that the RTI (1985) oral subchronic rat study provided to SRC is missing data tables. 

A number of foreign language references were identified by tree-searching reference lists during 
preparation of the draft report for n-butanol. Below is a list of acute-duration animal studies 
published in languages other than English, and summaries of subchronic, chronic or 
reproductive/developmental studies that are only available in foreign languages. Because several 
other acute-duration animal studies are available, SRC does not recommend translation ofthe 
acute studies. Brief information on the acute-duration foreign language studies (based on 

secondary sources) will be added to the report. 

Several ofthe longer term studies are also of limited utility. Ofthe longer term studies, only 
Bariliak et al. (1991) appears to be of adequate quality to consider translation. SRC seeks EPA 
technical direction on the use ofthe foreign language papers shown herein. Pending further 
instruction, SRC will use the summaries provided below (derived from secondary source 

information) in the toxicological review as placeholders. 

Acute Duration Animal Studies: 

EGOROV, Y.L. (1972) Dependance of dermal toxicity of alcohols on solubility index: 
oil/water. Toksikol. Gig. Prod. Neftekhim Yaros!. , 98: 102. 

DUBIN A, O.N. & MAKSIMOV, G.G. (1976) [Testing the use of golden hamsters in 
toxicological research.] Gig. Tr. Ohkhr. Zdorov'ya Rab. Neft . Neftekhim. Prom-sti, 9: 100-103 
(in Russian). 



RUMY ANSTEY, A.P. , LOBANOVA, I.Y A. , TIUNOVA, L.V., & CHERNIKOVA, V.V . 
(1979) [Toxicology ofbutyl alcohol.] Khim. Prom.-st. Ser. Toksikol. Sanit. Khim. Plastmass, 2: 
24-26 (in Russian). 

LENDLE, L. (1928) [Investigations on the speed at which homologous and isomeric 
monovalent alcohols produce narcosis.] Naunyn-Schmiedeberg's Arch. exp. Pathol. Pharmakol. , 
129: 85 (in German). 

SAITO, M. (1975) [Studies on the metabolism of lower alcohols.] Nichidai Igaku Zasshi, 34(8-
9): 569-585 (in Japanese). 

Subchronic, chronic or reproductive/developmental studies: 

BAIKOV, B.K. & KHACHATURY AN, M.Kh. (1973) [Hygienic assessment of the reflex 
action on a body of small concentrations ofbutyl alcohol in the atmosphere.] Gig. i Sanit., 12: 7-
11 (in Russian). 

Bariliak, IR; Korkach, VI; Spitkovskaia, LD. (1991) [The embroyotoxic effects of monohydric 
alcohols] (Russian). 22(1):71-75 . 

SAVELEV, A.I. , BABANOV, A.G. , SKOBEI, N.A. , & TROITSKA Y A, I.A. (1975) 
[Adaptation reactions of white rats after prolonged administration of small concentrations of 
butyl alcohol.] In: Zaikina, M.G., ed. [Pathophysiology of the cardiovascular system,] 
Yaroslav, Yaroslav Medical Institute, pp. 59-62, 76-80 (in Russian). 

Seitz, B. (1972) [Occurrence of serious vertigo after handling of butanol and isobutanol: three 
cases] (French). Archives Mal ProfMed Trav Secur Soc 33:393-395 . 

KOLESNIKOV, P.A. (1975) [Adaptation to butyl alcohol.] Gig i Sanil. , (5) : 104-105 (in 
Russian). 

RUMY ANSTEY, A.P., LOBANOVA, I.Y A., TIUNOVA, L.V., & CHERNIKOVA, V.V. 
(1979) [Toxicology ofbutyl alcohol.] Khim. Prom.-st. Ser. Toksikol. Sanil. Khim. Plastmass, 2: 
24-26 (in Russian). 

Summary of foreign subchronic, chronic or reproductive/developmental studies: 

Seitz ( 1972) (published in French, no abstract, limited translation completed by SRC) described 

several cases ofvertigo in laboratory employees exposed to n-butanol and/or isobutanol vapors. 

A total of seven cases were described briefly; three cases were reported to have exposure ton

butanol and the remainder to isobutanol. Ofthe three exposed ton-butanol, two reported no 

symptoms; one was a chemist exposed approximately one-half day per week for one month, and 



the other had been exposed for less than a year (frequency not reported). The third was a 

photographer who was exposed ton-butanol approximately two to three hours per day in a dark 

room over the course of one year. This subject reported stomach symptoms (nausea and 

bloating) as well as vertigo. He was ultimately diagnosed with Meniere's-type vertigo. No other 

information (e.g., exposure levels or follow-up information) was given in the report. 

Bariliak et al.( 1991) was published in Russian with an English summary (no study details). A 

detailed summary ofthis reports was provided in the Cosmetic Ingredient Review Expert Panel 

report on n-butanol (McLain, 2008). According to (McLain, 2008), groups 10-16 white rats 

(weighing 160-180 g, strain not specified) were given various alcohols (methanol, ethanol, n

butanol, nonanol, and decanol; purity not given) by gavage (1 mL of 40% solution in water) from 

GO 1 through 15. Without information on the body weights ofthe pregnant rats, estimating a 

dose associated with the administered solution of n-butanol is difficult. Assuming a body weight 

of 0.250 kg, a dose of about 1600 mg/kg-day would be estimated. However, the estimated dose 

is highly uncertain. Controls (20 rats) were given water alone. At sacrifice on GO 20, the 

numbers of corpora lutea and live and dead fetuses were counted. The review did not discuss 

any maternal evaluations. Toxicological evaluations reported in the secondary source include: 

fertility index (description not provided), number of implantations, percent pre- and 

post implantation losses, and number of live fetuses. In addition, alcohol dehydrogenase activity 

was measured in livers excised from selected fetuses (1-2/litter). According to (McLain, 2008), 

these measurements were performed daily on fetuses from GO 16-21 and on PND 1, 3, and 20; it 

is not clear whether separate groups of animals were used for these assessments. According to 

the review, treatment with n-butanol resulted in significant (p<O.OOI) increases in the percents of 

pre- and postirnplantation losses and in total fetal deaths. A decrease in the fertility index of 

treated animals was reported in the review (6.5% vs. 9. 7% in controls; statistical analysis not 

reported). In addition, ADH activity in fetal livers, which was at its highest level on GD 20, was 

reduced 77.6% at this measurement in offspring of dams exposed ton-butanol. No other 

information was provided in the review or in the English summary in the publication. 

Several secondary sources reviewed a group of studies published in Russian, most without 

English abstracts or summaries. Information on study design and findings is available from the 



secondary sources. None of the secondary sources reported details of exposure chambers, vapor 
generation systems, animal strains or sexes tested, number of animals tested per group, presence 
or absence of untreated or sham-treated control groups, toxicological evaluations, or in most 
cases effects associated with specific concentrations. According to the reviews, Baikov and 
Khachaturyan (1973) exposed rats to 0.09 or 21.8 mg/m3 n-butanol (0.03 or 7.1 ppm) 
continuously for 92 days (reviewed by WHO, 1987 and MOE, 2007). WHO (1987) and MOE 
(2007) reported that exposure to 0.09 mg/m3 was without effect. At 21.8 mg/m3 n-butanol, 
effects included decreased RNA and DNA in blood, increased leukocyte luminescence, increased 
diastase activity, decreased catalase activity, and increased transport of n-butanol across the 
blood:tissue barriers in the testis, spleen, and thyroid (WHO, 1987; MOE, 2007). 

Savalev et al. (1975) exposed rats to 218 mg/m3 n-butanol (71 ppm) for five hours/day, six 
days/week, for six months (reviewed by WHO, 1987 and MOE, 2007). Effects noted in the 
treated animals during the first two months included decreased oxygen consumption and delay in 
restoration of normal body temperature after cooling. During the following four months, these 
effects were resolved (Savalev et al., 1975, as reviewed by WHO, 1987 and MOE, 2007). 

Kolesnikov (1975) exposed mice continuously for 30 days to concentrations of 13.6 or 40.01 
mg/m3 (2.1 or 13 ppm) (reviewed by WHO, 1987 and MOE, 2007). Decreased sleeping time 
was reported as the only effect (Kolesnikov, 1975, as reviewed by WHO, 1987). 

Rumyantsev et al. (1979) exposed albino rats and mice to butanol via inhalation at 

concentrations of0.8, 6.6, or 40 mg/m3 24 hours/day for four months (reviewed by WHO, 1987 
and MOE, 2007). In the English summary, the study authors reported that the low concentration 
(0.8 mg/m3), while "effective," resulted in "no pathological shifts in vital functions ofthe body", 
while concentrations of 6.6 and 40 mg/m3 had "an unfavorable effect on experimental animals". 
The study authors recommended an "ineffective concentration" of0.1 mg/m3 for 24-hour 
exposure. WHO (1987) reported the following effects oftreatment: "decreased sleeping time ; 
stimulated blood cholinesterase; disturbances of reflexes and neuromuscular sensitivity ofthe 
nervous system; increased thyroid activity and secretion of thyroxine; increases in eosinophile 
leukocytes in blood after injection of adreno-corticotrophin (ACTH)". WHO (1987) did not 



specify the concentrations at which these effects were observed; MOE (2007) reported that these 

effects occurred at 40 mg!m3• 



Khim. Prom. -st. Ser. Toksikol. Sanit. Khim. Plastmass, 2:24-26 (1979). 

UDC 615.9:547.264 

TOXICOLOGY OF BUTYL ALCOHOL 

A. P. Rumyantsev, N. A. Ostroumova, S. A. Astapova, 
Z. R. Kustova, I. Ya. Lobanova, L. V. Tiunova, V. V. Chernikova 

Butyl alcohol is widely used in production of polymer materials. It is a good solvent, and 
as a result of esterification it forms readily polymerizing esters (butyl acrylate etc.) which are used 
as starting material in production of various fiberglasses, synthetic dyes, etc. 

We have studied the toxic properties of butyl alcohol for single (one-time) and chronic 
inhalation exposure in animals. Its saturated vapor concentration at 20°C is 17.4 mg/L. The 
concentration inducing narcosis in all the experimental rats was 15.7 mg/L; 15.3 mg/L for all the 
mice. The concentration leading to development of narcosis in 50% of the mice was 15.1 (14.0-
16.3) mg/L. The narcotic concentrations were close to the lethal concentrations. 

Acute intoxication by butyl alcohol vapor was characterized by an irritant effect, a period 
of agitation and narcosis. The erythrocyte count in the peripheral blood in the rats gradually 
decreased over a 3 day period, but recovered in 7 days. A decrease in hemoglobin concentration 
was observed even in analysis of blood taken immediately after exposure was completed. 

The pathomorphological pattern seen in the internal organs ofthe animals who died during 
exposure was characterized by hemorrhages in the lungs and overfilling of the parenchymal 
organs with blood. The histological studies showed disturbance of the hemodynamics, dilation and 
overfilling ofthe capillary network ofthe organs with blood. 

Thus the clinical and morphological changes indicate extensive breakdown in vessel wall 
integrity, as a result of which hemorrhagic foci appear in the lungs and in a number of other 
organs, and the nature of the changes in the peripheral blood ofthe experimental animals (reduced 
erythrocyte count and hemoglobin concentration) is analogous to what is observed during blood 
loss. 

The threshold concentration of butyl alcohol, determined from the change in conditioned 
reflex activity, was taken as equal to 65 mg/m3

. 

We studied the capacity of butanol for material and functional cumulation. Using the 
tracer method, we examined the distribution of butyl alcohol over the organs and tissues and the 
rate of its elimination from the body. Functional cumulation was studied in male white mice by the 
method of Yu. S. Kagan and V. V. Stankevich; LD50 for intragastric administration was 
2.68 g/kg. When 0.1 ofthe LD50 was administered, we found that the cumulation factor was 3.4, 
which let us classify butanol as a compound with a medium degree of cumulation. From the 
results of the study, we established that butyl alcohol is in the class of compounds capable of both 
material and functional cumulation. 

In a four-month chronic experiment, the animals were administered butanol concentrations 
0.8 (Group II), 6.6 (Group III), and 40.0 (Group IV) mg/m3

; Group I was the control. We noted 
that in animals of Groups III and IV, the duration ofhexenal narcosis was shortened; we observed 
enhancement of conditioned reflex activity, loss of summation capacity for the central nervous 
system, functional disturbances of the pituitary-adrenal system: reduced eosinopenic response to 



administration of adrenocorticotropic hormone, reduced oxygen demand in the cold test. In all the 
experimental groups, we noted enhancement of the functional activity of the thyroid gland. There 
was a significant increase in blood cholinesterase activity in rats of Groups II and III. The higher 
butyl alcohol concentration in Group IV led to a significant increase in cholinesterase activity 90 
days after administration and a sharp decrease in its activity by the end of the experiment. In the 
recovery period, we did not observe significant differences between the experimental and control 
animals. There were no extensive changes in the hemic system. 

Thus chronic exposure to butanol vapor for 4 months at concentrations of 40.0 and 
6.6 mg/m3 is characterized by nonspecific disturbances of the functional status of the nervous 
system and the endocrine system, and changes in liver enzyme activity and the blood. In the 
chronic experiment, a concentration of 6.6 mg/m3 was taken as the threshold value. 

Submitled April 1979 
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HOe BOJI.OCHa6lKfHHe ce.na (B HeKOTOpbiX paHOH3X HX HCnOJJb3yeT OT 88.11.0 97% CeJibCKOro H3CeJJeHHJ1), CBOliCTBeHHbl npoueccbl HaKOnJJeHIUI HHTpaTOB K3K KOHe•moro npO.Il.YI<T3 I\IHHepaJJH33l{HH Opr3HH'IeCKHX Bell{eCTB. Bo,na 80,27% 06CJJe,nOBSHHblX KOJJO.l{UeB CO.Il.eplKaJJa HHTp3Tbl B KOJIH· 'lecrse, np eBbllllaJOIUeM 10 Mr N/ n. 
YCTaHOBJifH3 o6paTH3JI 33BHCHMOCTb MflK.llY KOHUeHTpSUHeH HHTpaTOB B BO)J.e H rny6HHOH Kono.nues (Ko!KjxpHUHeHT KoppMHUHH 0,9 I). HcCJJe)loBaHHe rpyHTOBhiX so.n no apeMeHaM ro.zta ll03BOJJHJJO BblSIBHTb npSIMYIO 33BHCHMOCTb l!e:H<)ly CO)lep:H<SHHeM HHTpamB B BO)le KOJlOJlUeB H KOJJH'IeCTBOM Bbln3BlllHX OCS)l.KOB (K03<fx!JHUHeHT KOppeJUIUHH 0,65). 8b!S!BJleHHble 33KOHOMep. HOCTH CBH)leTeJJbCTBYIOT 0 TOM, 'ITO KOHUeHTpSUHSI HHTp3TOB B BO)le o6CJJe)lOB3HHbiX KOJlOJl· UfB OTp3:H<3fT BJlHJIHHe creneHH 3arp~3HeHHSI na'IBbl ceJibCKHX H3CeJifHHbiX nyHKTOB. l(poMe mro, HJy'leHbl 27 383 HcmpHH HooopolK.lleHHbiX ropo.ll.CKHX (Bo6pyikK, MHHCK) H 8 paiioHHhiX po.noacnoMoraTeJJbHbiX yqpelK.neHHl! MuucKol{, BwTetScKoii H MorunescKoH o6naCTeii, a T3K>Ke npoBe)l.eHO COllOCT3BJieHHe )l.3HHhiX, XapaKTepH3YIOII{HX '13CTOTY BpO>KAeHHbiX nopOKOB, )l.H3fi!OCTHpOB3HHhiX B nepHH3T3JlbHOM nepHo.ne B ropO.Il.CKOK H CeJJbCKOH MeCTHOCTH. B pesyJI bTare aHanusa nony'leHHbiX ,naHHhiX He Bhi.IIBJieHo cymecTBeHHhiX pa3JIH'IHH s y.nenbHOM aece HOBOpo)f{)l.eHHbiX C BpO)KJleHHbiMH nopOK3MH p33BHTHSI nJIO)l.3 CpfJlH CeJJbCKHl: >KHTeJieH no cpaaHeHHIO c ropoilcKHMK. TaK, cpeJlH ceJibcKoro HaceneHHH npoueHT BpolKJlfHHhiX nopoKoB COCTSBHJI 1,67, cpe,nH ropo)lCKOfO- J,JO (P>0,05). J1cXOJlR: H3 Taro, 'ITO B CT3THCTH'leCKHX pa6oTax, npose.neHHhiX B CiliA H f.UP, co.nep)f{aTCJI ABHHbie o 6onee BbiCOKOl\1 npoueHre spo>KJI.eHHbiX nopOKOB y ·rOpO.Il.CKHX lKHTeJieH, a H3W MaTepHaJI 0 KOJlH'lecTBe ,nereli C 3THMH nopOK3MH cpaBHHTeJJbHD Man, ·Mbl conocTaBHJIH sec .nereii lKHTeJie.:i cena H ropoJla npH polKJleHHH. I1pH cpaBHeHHH KOJ!H'leCTBa .ll.OIIOWeHHbiX HOBOJlO)f{)leHHbiX C OTHOCHTeJibHO HH3KHM BeCOM (JJ.O 3,5 Kr) B ropOJI.CKOH (55,94%) H ceJibCKOH (60,30%) MecTHOCTH He 06Hapy)f{eHO cymecTBeHHbiX pa3JIH· 'lHii (P>O,OS). 

Ute)lOB3TeJJbHO, HeT OCHOB3HHH paCCM3TpHB3Tb nDBbiWeHHOe co.n.ep)f{8HHe a30T3 HHTp8TOB B rpyHTOBbiX BO)l3X K3K O)lHY H3 npH4HH, Cnoco6CTBYIOlllHX 3HTeHaTaJibHOH rHnOTpO<jJHH nJJDJla. B Hacrollmee spe!llll B CeJJbCKHX HaceneHHhiX nyHKTax pecny6nHKH aaMeTHJiacb Bblpa)f{eHHaH TeH,neHUHH K nepeXD.llY H3 ueHTpaJIH30B3HHOe B0JlOCH36lKeHHe 38 C'leT HCTIOJJb30B3HHH rnyOOKHX ao.noHOCHhiX ropHaoHroB, o6na.n.atomHx .llOcTaTo'IHoii caHHTapHoii Ha.nelKHOCTbiO. 3m TIOCJJY:H<HT OJlHOA: H3 pa,llHKaJ!bHbiX npoqli!JJ3KTH'IecKHX Mep, npH3BaHHbiX orp8.1l.HTb opraHH3M 'leJJOBeKa OT Bpe.llHOTO B03,neikTBHH HHrparoB nHTbeBOi\ BO)l.bl . 
nocrynKna 16/X 1974 r. 

Y .!1.1<!615. 31:647. 28f). 0 I 5. I 
KaH)l.. Me)l.. HayK n. A. KoAeCHUK08 

nPHBbiKAHHE K liYTHJJOBOMY CmfPTY 
HosocH6HpCKHii Hay'lHO·HCCJieJJ.oBaTeJibCKifH cpKJIHaJI o61>e,nHHeHHJ1 e;f1nacrnoJIHMep», HoaoCH6HpcK 

BnKll:HHe 6yTHJioooro cnHpTa Ha opraHH3M )f{HBOTHhiX H qe.noaeKa usy•reHo He)lOCTaTO'IHo, OC06eHHO npH )tJIHTeJJbHOM HHfaJI.IIUHOHHOM ,neikTBHH ero B MaJibiX KOHUeHTp3UHJIX. Ha~ni npo· Be)leHO 3KcnepHMfHT3JlbHOe H3y'leHHe npHBbiK3HHH K 6yTBHOJIY npH )l.JIKTe"'bHOM B)l.b!X8HHH ero napos B He6onbWHX KOHUeHrpaUHSIX. OnhiTbl npoae.neHbl Ha 6eJJblX Mbllllax-caMuax. )KHBOTI!ble 6biJIH pacnpe.nenenbl na 4 paBHble rpynnbl. l·ll: rpynna He no.nsepranacb nelicTBHIO 6yTHJIOBoro cnHpTa H CJJY>KHJ13 KOHTpOJJfl\1, 2-.II B)J.b1X3JI3 napbl 6yTaHOJI3 B KOHUeHTpaUHH 0, 78± 0,05 MrfM5
, 3·H- s KonueHrpaUHH 6,6±0,39 Mr/111 3, 4-H- a KOHUeHTpauHH 40± 42 MriM 3• Ka)f{)l,aH rpynna COCWHJI3 H3 JO-J2 lKHBOTHbiX. l(poMe TOfO, B KJieTK3X K3!11ep pa3MeiUaJIH TIO 8 KpbiC·C3MUOB )l.JISI onpe,neJieHHR BJJHJIHHH 6yTaHOJI3 Ha KHCJJOTHYIO pe3HCTeHTHOCTb 9pKTpDUHTOB. 3aTpaBKY npOH3BO)I.HJIH B K3!11epe eMKOCTbiO 0,46 M3 .ll.HH3MH'IecKHM CnOCOOOM, Kpyrnocy· TO'IHO . KoHTpoJibHYJO rpynny )f{HBOTHhiX paaMeiUaJIH B aHaJiorH'IHOA KBMepe, qepea KompyiO npoTHrHBaJIH KDMHaTHhiH B03)lyx. KoHueHTpauHIO 6yTauona B KaMepax onpe.n.enHJIH 4 pasa B He.neniO Ha ra30BOM xpoMarorpa<jle «I..I,BeT-4». 0 npHBhiKSHHH cy.llHJIH no HJMeHeHHIO .ll.JIHTeJib· HOCTH reKceHaJIOBOrO CH3 H TOKCH'IHOCTH 6yTBHOJJ3 '1epe3 30 .llHeA Onh!Ta. PacrBOp reKceH3JI3 BBOJlHJIH BHYTPR6p10IDHHHO H3 pac'leTa 60 Mr!Kr seca TeJJa li<HBOTHOfQ. oyTHJ!OBbiH cnHpT BBO.Il.HJIH BHYTPH)f{eJiy,no'IHO H3 pac11eTa cpe.nHecMepTeJJbHOii Jl03hl. I1peABapHTeJibHO 6biJIO onpe.neneuo, 'lro ero cpe,nHeCMepTeJJbii3JI Jl038 JlJill: 1\!blllleii paBH3 2,68 r/Kr. I(HCJIDTHYIO pe3HCTeHTHOCTb 3pHTpOUHTOB onpe)l.eJIHJIH no Mero.ny 11. A. TepcKoaa H 11. 11. fureJib3oHa . 9KcnepHMeHTbl nOK33aJIH, 'ITO KpyrJJOCYTO'IHOe B.ll.biX8HHe napOB 6yraHOJI3 JJ.8)Ke B KOHUeHTp8UHH, 6onee 'leM B JO pa3 MeHbllleK npe.lleJibHO JIOITYCTHMOH JlJIH npOH3• so.ncrseHHhiX noMemeHHH, He6eapa3JIH'IHO AJISI >KHBOTHLIX. · Tax, 'lepea 30 cyT KHraJIJJll.HOHHoro B03JleiicTBHll: 6yT3HOJ13 y BCeX nO)l.OObiTHblX :H<HBOTHbiX no cpaBHeHHIO C KOH· rpoJibHhiMH yMeiihlllHJiaCb JlJIHTeJJbHOCTb reKceHanosoro cHa H yseJIH'IHJiach Bhl:H<HsaeMOCTb npH BHYTPH:H<eJiy.ll.a'IHOM BBe)l.eHHK cpe.nHecMepTeJJbHOH Jl.03hi ecmecTaa. TipH 3TOM CTeneHb Bblpa:H<eHiiOcTH H3MeHeHHH Ht:CJJe)l.OB3HHbiX H3MH flOK333TeJieii y K3ll<.ll.OH rpynnbl :H<HBOTHbiX 6hiJia pa3JIH'IHOi1. Y MhlllleH, nO)lBCpraBlllHXCJI HHraJil!U.HOHHOMY B03)l.eHCTBHIO 6yT3HOJ!3 B KOHUeHTpall.HH 0,78 Mr/111 3 , OTJJH'IHe OT KOHTpOJJS! 6biJIO He,nocronepHbJM, HO HanpaBJieHHOCTb H3MeHeHHII: 6h1Jl8 T3KOH :H<e, K8K H y lK!iBOTHhiX, B)l.biX3BlllHX napbl 6yTaHOJJ3 B OOJiee BblCOKiiX KOHUenTpa· 
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3 JlO 97% ceJibCKoro Hace.ne
' npoJJ.yKTa MH!iepaJJH33UHH 
O}lepJKaJia HHTpaTbl B KOJIH-

HTp3TOB B BO)l.e H rny6HHOli 
!~X BO}l no BpCMCH3M fOJJ.a 
Tp3TOB B BO}le KOJIO}lUeB H 

Bb!SIBJieHHble 3aKoHoMep
tAe 06CJIC}lOBaHHblX KOJIOJI.
·eHH~X nyHKTOB. 
.llCKHX (Eo6pyilcK, MHHCK) 
CKOA H MorKJJeBcKoii o6na
ll.HX '!acrory BpO>K}leHHblX 
:oii H CCJibCKOH MeCTHOCTH . 
.eHHbiX pa3JJHliHii 8 Y.lleJib
a cpe.ll.K ceJibCJ<HX JKHTe.neli 
llCHT BpOJK)l.eHHbiX OOpOKOB 
•fO, 'ITO B CTaTHCTH'JeCKHX 

BbiCOHOM 11pOUCHTe BpolK
te JJ.CTeH C 3THMH nopoKaMH 
10.11.a npu poJKJJ.eHHH. Dpu 
• HH3KHM BeCOM (JlO 3,5 Kf) 
eHo cymecraeHH~x pa3JJH-

,lleplK3HHe a3oTa HHTp3T08 
~bHOH fHOOTpO<flHH OJIO,Ila. 
IKH H3MeTHJJaCh 8~piDKCH· 

C'ICT HCriOJJb30BaHHSI rny
apHOH Ha,llelKHOCTbiO. 3ro 
IHblX orpa,llHTb opraHH3M 

nocTynHna 16/X 19H r . 

y .1{1(!61 5. 31 :5t7.2&4). 015.8 

y 

cDnacrnonHMep•, HoBO-

:a l-13Y'IeHo He){OCTaTO'IHO, 
i tteHrpaUHSIX . HaMu npo
OHTe.llbHOM BJlbiXBHHH ero 
oiUI ax -caMuax . )l<uaonn>~e 
tCb JJ.elkTBHJO CiyTHJIOBOrO 
rpaUHH 0,78±0,05 MrfM 8 , 

·2 Mr/M3. Ka>KABSI rpynna 
~IU8JIH no 8 KpbiC-CaMUOB 
3pHrpOUHTOB . 
HM cnocoCioM, KpyrJJocy
KaMepe, '1epe3 J<oropyiO 

IX Onpe)lCJHIJIH 4 pa3a B 
no H3MeHeHHJO JJ.liHTeJih• 

. Pacraop reKceHa.na eeo
..... J"'"h"' CnHpT BBO}lHJJH 

6bTJJO onpeJJ.eneao, 
pe3HCTeHTHOCTb 3pHT· 

6yraHona JJ.a>Ke 
i! JlJJSI npOH3• 

30 cyr HHraJJH
BHeHHJO C KOH· 

CTCOCHb Bbl· 
•LIVIlllu lKHBOTHbJX 6biJJ3 

a B KOHUeHTpa
~-~~HHOCTb H3MeHeHHli 

UHSIX . EoJJee Bblpan<eHHble H3MCHCHHSI Ha6JJJOJJ.8JJHCb y MbiWel\, BJI.biXBBWHX 6yT3HOJJ B KOHU CHTpa
UHSIX 6,6 If 40 MrfM

3
, XOTSI nep83ll KOHUeHTp3UHSI no'ITH B 2 pa3a 1\!eHbWe, a BTOpaH - T OJibKO 

o 4 paaa 6onbrne npe.D.eJlbHO JlonycTHMol\. ToKCH'IHOCTb 6yraHona npH BHyrpH>Keny.llO'IHO M eae
neHIIH 3HB'IHTeJJhHO yMeHbliiHJJBCb (P<0,0J). )lJJHTeJlbHOCTb reKceHaJJoBOro CHa yMeHblll HJI8Cb 
B nepBOM CJJylJae CioJJee '!eM R 2 pa3a (P<0,0!), a BO 8TOpOM - TIO'ITH B 2 pa3a (P<0,05 ) . 

EyTaHOJl If reKCeHOJJ OTHOCSITCSI K Bell(eCTB3M H3pKOTH'IeCKOro )J.CHCTBHSI, TI03TOMy BbiSIB· 
JJeHHble HBMH H3MeHeHHSI B peaKU.HH OpraHH3Ma Ha HX OJlHOKpaTHOe BBe)l.eHHC B CioJJbWHX JJ.03aX 
npasoll!epHO OTHeCTH K SIBJieHHIO npHBbiKaHHSI K HapJ<OTHKY npH ero JlJIHTeJJbHOM nocrynJJeHHH 
B opraHH3M B He60JJbliiHX .ll.03ax . Do 1\!HeHHIO Pll.lla HCCJJe}lOB3TeJJeA (H. }J, . faJJ.3CKHHa H coasT. ; 
E. 11. JlJ06JJHHa H coasT., HAP .), npHBbiKaHHe He6eapa3JJH'IHO .li.JJSI lKHBOTHbiX u JIIO.D.eli. 0Ho 
conpoBOlKJiaercH HanpH>KeHHeM KOMneHcaropHbiX peaKU.HH opraHifJMa, KOTOpbie Ha onpe
AeJJCHHOM ::~rane JJ.eikTBHH SI.D.a Moryr cMeHJiTbCSI )J.eKoMneHcauueiL HeKoropoe yBeJIH'TeHHe 
.AJJHTeJJbHOCTH reKCellaJJOBOro CHa y lKHBOTHbiX, TIO}lBepraBUlHXCH }leHCTBHJO ;6yTBHOJIB B HOH· 
ueHrp3UHH 40 Mr/M

3
, no cpaBHeHHJO C rpynnoif >I<HBOTHbiX, BJJ.biXBBWHX napbl 6yTBHOJJa B KOH· 

ueHTpaUHH 6,6 Mr/M
3

, TIO-BH.LIHMOMY, CBH)leTeJJbCTByer 0 TIOHBJJeHHH TeHJJ.eHU.HH K yMeHbWeHHIO 
KOMneHcaropuwx peaKUHil opraHH3Ma . 

Q TOM, 'lrci 6yTBHOJl B KOHU.eHTpBUHH 0,78 MrfM 3 He6e3pa3JJH'IeH JlJISI lKHBOTHbiX, CBH,11eTeJJb• 
cmyer TaK>Ke H3MeHeHHe y Kpb!C KHCJJOTHoil: pe3l!CTeHTHocru 3pHrpouHron . TaK, '1epe3 30 cyr 
Mbl 8biSI8HJIH )lOCTOBepHOe yMeHbllleHue npou.eHTa CTOHKHX 3p!!rp01.J.HTOB H8 4-H MHHyTe (P < 
<0,05) B0 BCeX rpynnax 00,1100h!THb!X >KHBOTHhJX C HeKOTOpbiM CMCII(CHHeM 3p11TporpaMM 8 
CTOpOHY jBeJJI!'IeHHSI MeHee CTOHKHX 3pHTp0UHTOB Y Hpb!C, 8,D.blX3BlllHX 6yraHOJJ B KOHUCHTPBUHH 
6,6 MrfM , H OOBbJWeHHe npoueHra 6onee CTOHKHX 3pHTp01.J.HTOB y lKHBOTHblX, no}lnepraBUlHXCSI 
3arpaBKe 6yraHonoM 8 KOHU.eHrpauuH 0,78 Mr/M3 . CMell(eHHH 3pHrporpaMMbl y Kpb!c, 8.ll.biXa8-
liiHX CiyTaHOJI 8 OOJJee BblCOKOH KOHU.eHTpBUHif (400 Mr/M3), HC BbiSIBJJCHO. 

TaKHM o6pa3oM, npu JJ.JJHTeJJbHOM HHraJJliU.KOHHOM JJ.eiicTBHH He6onbwoii KoHuearpau.HH 
6yTBHOJJa (6,6 MrfM

3
), KOTOpaH OO'ITH B 2 paaa HHlKe D)lK JlJJH npOH3BO}lCTBeHHblX nOMeme

HHA, )lOCTOBepHO H3MeHliiOTCSI Jl.JJHTeJibHOCTb reKCeHBJIOBOro CHa, TOKCH'IHOCTb CiyTBHOJJa 
JI.Jill MblWei! H KHCJJOTHBSI CTOliKOCTb 3pi!TPOI.\HTOB KpblC . EyTBHOJI 8 KOHUeHrpaUHH Ha OOpSI)lOK 
HHlKe npe}leJJbHO JJ.OnycntMoii raKJKe He6e3pa3JJH'Iea JlJJH >KHBOTHb!X. Cy.llR no peayJibTaTaM 
OTibiTB, Heo6XOJIHMbl .li.BJibHeHli!He HCCJJe)lOBaHifH, KaCBJOlUHeCSI BJJHHHHSI JJ.JJHTeJibHOfO neli
CTBI!ll He60JibliiHX KOHUeHTpBI..lHA ClyTaHOJia Ha JlpyrHe CHCTeMbl opr811H3Ma . 

JI H T E pAT y p A. r a .ll. a c KIf H a H. )1,., JliO 6 JI R H a E. H., M H H K H
aa H.A.HJlp.fMr.TpYJJ.a,1961,.N'2ll,c.13.-JlJ06JIHHa E . H.,MHHKHHa H.A., 
p bill 0 B a M. Jl.. A}lanra~HH K npOMbiWJJeHHbll\1 liJJ.3M KaK cf>aaa HHTOKCHKallHH. Jl., 197]. -
T e p c K 0 B 11. A • • r H T e JI b 3 0 H H. H. EHo<flH3HKa, 1957, B. 2, c . 259. 

nocTynH.na: 21lX 1974 r. 

YJU< &13.34:628. 18.067 
KaH.n. MeJl. HayK P. B. flempoe, B. H. Bopo6e14 

CAHHTAPHO-fHfHEHHI.JECI(HE ACUEI(Tbl 
UPHMEHEHH.R HOBbiX CPE.QCTB 60Pb6bl C cJ)HJibTPA~HEA HA BOA()EMAX 

KHeBCKHli Hay'IHO-nccne,ll.oBaTenbcKHH HHCTHTYT . o6lll.eii H KOMMYHaJJhHOH rurHeHbl 
BM. A. H. Mapaeeaa 

HcCJJe.llo8aHHSIMH Yxpai!HCKoro Hay'IHo -ucCJJCJJ.OBareJibCKoro HHCTHTyra rHJlpore XHHKH 
H MeJIHOp31..lHH YCTBHOBJieHa B03MO>KHOCTb HCTIOJ!b3088HH.II B KB'IeCTBe npOTHBO<flHJJbTpaUHOHHbiX 
JI.06BBOK K rpyHTaM J<yCioBbiX OCTBTKOB npOH3BO)l.CTBa CHHTeTHtJeCKHX :>KHpHb!X KHCJJOT (KQC)I<K) 

. R CnHpTOB (KQC)I<C), liBJJSIIOUlHXCH OTXOJJ.3MH He<flrenepepa6aTbiB3101JleA npOMbllllJJeHHOCTH H 
npeJJ.OpH!!TIIH, BbiOYCK3101JlHX MOJOlUHe cpe,ll.cTBa . )lJJSI peweHHH BOnpoca 06 OTI3CHOCTH npHMC• 
BeHHSI npenapaTOB 6biJJO H3y'leHO BJIHSIHI!e KYOOBbiX OCTBTKOB HB YCJJOBHSI BO)lOOOJJb30B8HHSI. 

C U.eJJbiO HCCJJeJJ.OBaHHH JJ.eiicTBHH npenapaTOB Ha OpraHOJJeOTH'IecKHe CBOiicTBa 80){bl If 
CaHHTapHblii pelKHM BO}lOeMOB Ky60Bble OCTBTKH BHOCHJJH B rpyHTbl JIO>Ka MO}{eJJbHbiX BO}lOeMOB 
B COOTBeTCTBHH C TCXHOJ!OfH'IeCKOf! CXe~IOH opraHII33UHH npoTHBO<JlHJTbTpaUHOHHOH 3aiJlHTb!. 
8 BOJJ.e MO)leJJbHbiX BOJJ.OCMOB onpeJJ.eJJSIJIH opraHOJICOTH'IeCKHe, a TBK>Ke 061I(enpHHSITble H cne
ll.H<flH'IeCKI!e rpH3HKO-XHMH'IeCKHe OOK838TeJJH KalJecma BOJl.bl, Bb!HCHeHbl 38KOHOMepHOCTH pa3 · 
BHTHH H on.mpaHIISI canpo<flHTHoll MHKpo<flnopbl . YcraHoeneHo, 'ITo 3KpaHbl, C03JJ.BHHble Ky6o
Bb1MH OCTaTKBMI! B )l038X 5 r/ra, He OK83biBaiOT cyll(eCTBeHHOfO BJIHliHHSI H3 Ka'!eCTBO BOJlbl MO · 
AeJJbHblX aonoeMo8. )lo3a KOC)I(l( , npeBbllllaiOII(aSI 5 r/ra, cnoco6crnyer noxaJieHHJO a BO)l:e no
cropoHHero 3anaxa HHTeHCHBHOCTbiO 2-4 6BJIJI3 If He!flrenpO./lYKTOB B KOHUeHrp3UHSIX 0,3-0,6 Mr/n . · 

1I.o3bl I(QC)I<C 7,5 H J0 r/ra Bbl3biBBJOT B BOJJ.e HHTeHCHBIIYJO CTHMYJ!liUHJO npoueccos 61!o
XHMH'IeCKOfO norpe6JJCHHSI KHCJJOpO}la H pa3BHTHSI canpo<flHTHOH MHKpo<flJ!opbl, aapywaiOT npo
Ueccbl a3p31.\HII, 'ITO npHDO.IlliT K CHH>KeHHIO 8 BO}le pacrsopeHHOfO KHCJIOpOJJ.3 . 8JIHHHHe Ha 3TH 
noKaaarenH Ka'lecma BO.ll.bl 3KpaHos, C03ABHHbJX KOC:>I<C, npRMo CBl!3aHo c HX cnoco6HOCTbJO 
llbiJJ.eJil!Tb B Hee 3HHOHH08KTHBHbJe BeiJlCCTBa B KOHUeHTpBUHliX 0,1-1 MrfJT. 
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25~1- 0 Glent<Jngy Ri~~~r Rd. 
?0. Box 3012; Cv!umbus, OH 43210-0012 

5,38 r/Kr. llpH BH}'TpH6p10lllHHHOM BBC)l;Clllrn CpentreCMeprenblf.blC .£',03bl' 

EA 1JJTH KpbiC H Mbli.IRlif 6&L"!R panHbi H cocraaJUIJIH l,63 r/tcr. KyMynR

tlrnHbte cBOHCTBa BA B Hccne.n;oaaHHHx Ha Kpbtcax no MeroAY 10. C. KaraHa 

H B. B. CraHKeswm 6&um cna5o BI>rpa>KeHI>I. B xpoHH'IeCKOM Oilbite cpe.n.

mre KOHUeHrpau:HH BA cocranHTIH 138,5; 10,8 u 0,9 Mr/M
3. 

lla>Ke npH 6om.meii: Ko~meHrpamrn He 6hmo <l>ym<UHOHaJI&HhiX H.apy

meHHH B opt8HH3Me, :KaK npOHB.iiCHIDt T.li>KCJlOM HHTOKCHKa~. HapHJzy 

C llpH3HaK3MH yrHeteHHl! QJCpMeHTHOH aKTHBHOCTH TKaHeii, QJYHKnHO

HaJibHOrO COCTOSIHHH nmo<l>H33)l;p6HaJlOBOH CHCTeMbl YJJY'IIII!UI3Cb YCJlODHO· 

pe!PneKTOpHaSI At)JITe1lbHOCTb, llOBblwaJiaC& cnocofiHOCTb UCHtp!UlbitOH 

HepB!iOH CHCTeMbi I< CYMMai.UIM IIOJmOpOtOBblX HMJIYJlbCOB, ycHTIHBaJiaCb 

ci>YHKUHOHan&HaJl aKTHBHOCTb lltKtOBHJ:tHOH >Kene3&I . ITpHMepHo ra1<:a11 )1(6 

Kapnm:a H.3MeHefllf.H 6&1.11li npH I<:OHUCHTp1U.\lfil 6ynmat<pHJiara 10,8 Mr/M
3 . 

3UaiJHTeJThHO MCH&1U6 $YHKI.UlOHanbHLle HapymeHrul Kal.<: B KaqecTBeH

HOM, tal<: H KOJlHtleCTBCHHOM Bbipa>KeHHH HROJIIO]laJlHCb npH KoimeH'I· 

pan;HH E A 0,9 Mr/ M3. O,uxaKo naroMopQ>ononrqect<Be H3MeHeHKH ObUIH 

OT'letriHBbiMH (pacc-rpoiicna KpoBoo6pameHHJI, npoll,eCCbi )l;Hcrpo$HH 

H .uectpyKUHH BO BHyrpeHHHX opraHax) . 0HH HOCHJlH o6paTHMbiH xapnK· 

rep, H '16pe3 1 M6C llOCJie OKOH'laHIDI XpOHH'l6CKOfO Oflbi'I8 Ha6mo,nanac& 

HOpManH.38l.I)(JI MOp<l>OllOfH'JCCI<OH 1<:3pTHHbl BO BHyrpeHHHX opra.Hax. 

ITpH xpoHH11eCKOM HHran.IJ:ni[OHHOM B03JJ:eHCTBHH BA naroMopcpo

norH'leCKJ.fe H3MCH6HHJI 6bUIH 6onee BblpR>KCHHbiMH, 'lCM <i>YHKUHOHaJibHI>Ie 

Hapytll6IDI.IJ: . KOllJI.ll6CTB6HHOe HCCOOTBCTCTBHe M6>KJlY OT'ICTnHBbiMH MOp

<PonorH'leCKifMH H3Mefi6HH.I!MH H yMepeHHbiMH $YHKu;HOHaiibHblr:m CAliH· 

raM.l.f MO>KHO paccMarpHBaTb, o'leBH!lHO, KaK npooneHHe KOMneacarop

HbiX cnoco6Hocreii opraHH3Ma. ITpH t<posonycKaHHH, xono.uosorr u ~poM
cym,Q>aneHHosoii npo6ax y no,Jl.Ont.ITHbiX >KHBOnthiX B&IHBnRnHc& 6on&ume 

c.usHrH ]la)l(e npR MeHbweii KOHUtHTpanHH BA. 
Ha OCHOBC IIpOBC]lCHHblX HCCJl6]lOB3.HHH IIpC,UCtaBnHetC.IJ B03MO>KHbiM 

nplll!J[Tb B Ka'lecTBe noporOBOH .!Vlll YCJIOBHH XpOHHI{6CKOH Kpyrnocy

TOQHOH HHfaJI.IJ:UHH KOHUeHrpall.HIO 6yTHnaKpWiara 0,9 Mr/M
3. 

MarepHan nocrymm B anpene 1979 r . 

Y.IU< 615.9:547 .264 

TOKC1!1KOJ10rl!tA 6YTI!1110BOrO cnl!tPTA &'9 
A . n. PyMAH1.4,8B, H. A. OcrpoyMOBB, c. A . AcTanosa, 

3 . P. Kycroaa, 1!1. A. 11o6aHoaa, 11. B. TH'{Hosa, B. 8. 4epHI!lKOBa 

D ynutoB&IK CIIHpr ll.Dipot<o HCll0n&3yerc.IJ: B npOH3BO,UctBe llOJUIMCp· 

HblX MarepHaJlOB. 0H RBJlJICTCII XOpOll.DIM piCTBOpHT61l6M, B pe3YJI&taTe 

24 

• 



acnOITb3YJOTC$! B Ka'leCTBe HCXOJJ,liOro 
Cblpbll: llpR llpOR3BOP,CTBe pa3ITHI£Hb!X CTeKJIOtmaCTKKOB, CHHtelli'leCI<:HX 
Kp3COK H T. ]1. . 

ObillH H3)"1eHbJ TOKCHqecKHe CBOHCTB<t 6yTHJJOBOro CllHpta npH OW!O· 
KpatHOM H XpoHM'!eCKOM HHI"IIJCH~OHHOM B03JJ,eHCTBIDI Ha >KKBOTHhiX. 
I-lacbiWatolllall KOHUeHtpaUWI ero rrapoB npH 20°C cocnBnster 17,4 Mr/n . 
Ko~Htp~n. Koropu Bb!Jbrsana HapK03 y acex noAOill>InlbiX KpblC, 
paBWUI3Ch 15,7 Mf/1!, y BCCX MbiUleH- 15,3 Mr/11. KOHli,CHtpau.HH, rrpHBO
JlSIJJ.\3JI K pa3BHTH!O Hapt<:03a y 5()% MblUlCH , COCtaBHJJa 15,1 (14,0-
16,3) Mr/n. Hapt<:OTH'!ecKHe I<OHUeHrp:unm fihmH 6JIH3KH K cMepreni>HhJ:M. 

Ocrpoe orpasneaHe napaMH 6yrHnoBoro cnHpra xapaKrepHJosanocb 
pB3Apa>t<a!OlllHM neH:cTBHeM, nepHOAOM B036Y>I<Jl.eHWl H napK030M. KonM
'lecrno 3pHrpOUHTOB B nepwpepwo~ecKOH KpOBit y Kpblc nocreneHHo CHIDKa
noc& Ha npotiDKeHHH 3 cyT, a K 7 cy1· aocctllHllRliHBanocb. YMem.meHHe 
KOHUCHtpau,KH reMOfll06HHa OTMetranOCb Y>J<C !IpH aHan:H3e KpOBH, B3JI
TOH cpa3y rrocne OKOHIJaHIDI 3aTpaBKH. 

fiaTOMOlXP01IOIWiecK3JI Kapnma BH)'TpeHHHX OpraHOB )J(KBOTHb!X, 
IT3BlllHX BO BpeMJI 3atpaBKH, xapai<tepH30BilJI8Cb KpDBOH31lHJIHIDIMH 
B nerKHX, nepeHanollHeH.HeM KpoBblO napeHXHM8!03HblX opraHOB. fipH 
fHCT0110rH'leCKHX HCClleAOBaJfHJtX . OfiHapy)J(CHbl HapymeHHH reM01lHH3· 
MHKH, pac~peHHe H nepeHaJIOJlHCHHe KpOBl>lO KammJlJipHOK ceTH opraHOB. 

TaKHM o6p83oM, KnHHHKO·MopcponornqecKHe H3MeHeHWI YKaJbiBaror 
Ha rny6oKHe HapyweHM l.(CliOCTHOClli COCYllJfC!OK CteHKH, B pe3ynbTa
T6 KOTOpblX B03HHK8lOT O'lafH Kp0BOH3JIMHHH B 11CrKHX H pJfJJ.e ApyrHX 
opr8HOB, a .X3pl!KT6p H.3MCHCHHM B nep:MQ>epH'16CKOH KpOSH fiOilOIILITHblX 
)J(HBOnlblX ( CHH)J(CHHe K01I.H'IeCTBa 3pHtpol.(l{TOB H KOHI.t.eHTpaiUDI reMO&nO· 
6HHa) aHanorH'IeH TOMy, 'ITO Ha6mogaetcR!lpH Kpo~onorepe . 

lloporoaaJJ KOHI.lCHTpainUI 6ynrnonoro cnHpra, onpeneneHHu no 
H3M6HCHHIO YCJtOBHOpeQ>net<:rOpHOH JlCHTeJibHOClli, 6biJia npKWl'I3 p8BHOH 
65 Mr/~ . 

l-'f3)"13J13Cb Cll0C06HOC'fb 6ytaHona K MatepKIIJlbHOH H $}'HKI.(HOHa11b· 
Hoii KYMYMUMH. C rroMO!Ub!O MeroJJ,a Melf:CHblX aroMoB paccMarpKBanHCL 
pacupegeneHHe 6y·11flloaoro cnHpra no opraHaM H TKaHHM H cKopocTb 
BbiBCJJ.Cl!HR ero H3 opraHH3Ma. <l>yHKUHOHSJlbH3JI KYMYntU.OiH HCC11enoaa
JiaCb Ha 6en&tx Mbllllax-caMu.ax no Meron.y 10. C . KaraHa H B. B. CraKKe
BH'Ia; JI.ll.so npH BHyrpll:ll<t:JIYAO'IHOM BBen.eHKH COCTliBK113 2,68 r/Kr 
llpH aseneHHH 0.1 or ITJJ.50 Ko3Q>Q>HU.HeHr KYMYJ1HUHH o~<a:Janc.R pasHbJM 
3 ,4, cao noJBOJI.HJio OTHecTH 6ytaHOJI K aewecTBaM co cpeJJ.HeH creneHb!O 
](yMyJI.III.Ufi{ . fio pe3y1IbTaT3M HCCJJCJlOB3HltJI ycTaHOBJICHO, 'ITO . 6ynmo
Bb[K cmrpr npHHaJllle)J(Ht 1< Knaccy sewecrs, cnoco6H&IX 
pHaJlbHOH, raK H 1< «<>YH~OHilJlb~ii KYMYJIJIUMH. u1 I() 
~ ~· cs-e.-4J/ ff · r · 
l[)c;;tr6~bi-CL./ /U./9 ' 

tQ lfs 't~cbf.Q..., / S ./1" 
k t: ~ ·::z. 12.. 



B xpoJIHlleCI<OM lfeTbipeXMecft>mOM JI<cnepHMeHre 3aTpaai<a )IQ{BOl'· 
HbiX oc~ecmrumac& npH I<oHneHtpaJ.n{Jlx 6yraHorra 0,8 (II rpyrma), 
6,6 (ill rpynna) H 40,0 (lY rpyrma) Mr/M3; I rpynna - I<OH1'p01II>HaJI. 
BbiJIO otMeqeHo, qro y )IQ{BOTHbiX nt H IY rpynn coi<pai'.WIJiacl> Itponon>KH· 
rem,aocn rei<ceHllJIOBoro Hapi<o3a, ~a6mona.IIHCI> ycHIIeHHe ycrroBHO· 
petP1ICI<TOpHOM A6HTeJibHOC1H, yrHeteHile C}'MMllUHO~OH CIIOC06HOCTH 
U:CHl'paJJI>HO:If HepBHOH CHCTCMbi, tPYHI<UHOHaJJliHbiC HapyureHIDI CO cropoHbl 
rJOIOtPH3aApCHa1IOBOH CHCTCMbi: CHIDKCHBC 303HHOllCHH'lCCI<OH pe3.I<UHH 
Ha BBeneHHe 3.ApeHOI<OpTHI<01'pOIIHoro ropMOHa, cHIDKeHlle norpe6JJe:H:WI 
KHcrropona npH xononoBoii npo6e. Bo Bcex nononbiTHbiX rpynitax orMe'la· 
JIOCh ycHneHHe .<lJYHI<IlHOH8.lll>HOH ai<THBHOCTK ~HTOBH,IJ,HOH >Ke1I63bi. JloCTO· 
BepHo YJienKilHBaJJac& ai<THBHOCTh xomm3ctepa3bt I<poBH y I<pbiC II H 
Ill rpyrm. Bonel Bb!COI<IUI I<OHUCHl'pllUWl 6YTHnOBoro cnHpta B 1 Y rpynne 
llpHBOAHil3. I< 3H3.'1Kie!lbHOMY llOBbliUeHHIO 3.I<THBHOCTH XOnHH3CT6pa3b1 
'16p63 90 CYT 33.TpaBI<K H pC3I<OMy CHH>KeHHIO ee 3.I<THBHOCTH I< I<OHizy 
omiTa. B BoccraHoBHTenbHOM nepHone 3Ha'IHMbiX p~1IKQHH y nononbiT· 
HblX H I<OHTp01IDHbiX )!Q{BOlHbiX HC OTMCqaJJOCh. CHCTCM3. I<pOBH He IIpC· 
repnerra rny6oi<HX H3MeHeHIDi. 

Tai<HM o6pa30M, xpoHH'iCCI<oe neifcmHe napoB 6yraaona B re'ieHHe 
4-X MCC npH I<OHU:CHTpali,KSIX 40,0 H 6,6 Mf/~ xapaKTCpH3Y6TC11 HCCIIC· 
UHtPHllCCI<HMB HapyWCHIDlMH . . tPYHI<l.UfOHaJibHOrO COCTO.SUIHJI HCpBHOH 
H JH,D;OI<pHHHOH CHCTCM, H3MCHCHHI1MH <!JepMCHtaTHBHOi:i 3.I<TIIBHOCTH 
tl,et!CHH H I<pOBH. B I<3.'lCCTBe noporOBOH B xpoHH'ICCI<OM OIIblTC npHHRta 
I<OHI.t6Hl'p3.UH11 6,6 Mr/M

3. . 

MarepHllJI nocryrnm B anpene 1979 r. 
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HABITUATION TO BUTYL ALCOHOL 

Novosibirsk Research Branch ofthe Plastopolymer Association, Novosibirsk 

The effect that butyl alcohol has on the body in animals and humans has not been sufficiently 
studied, especially with respect to long-term inhalation exposure in small concentrations. We conducted 
an experimental study on butanol habituation during long-term inhalation of its vapors in small 
concentrations. The experiments were performed on male white mice. The animals were allocated into 
4 equal groups. The first was not subjected to butyl alcohol exposure and served as the control. The 
second group inhaled butanol vapors in a concentration of0.78 ± 0.05 mg/m3

• The third group received 
a concentration of 6.6 ± 0.39 mg/m3 and the fourth was exposed to a concentration of 40 ± 42 mg/m3. 
Each group comprised 10 - 12 animals. In addition, 8 male rats were placed in each cage of the 
chambers in order to ascertain butanol's effect on the acid resistance of red cells. 

Dynamic priming was done continuously in a chamber measuring 0.46 m3. The control group of 
animals was placed in an identical chamber through which room air was drawn. The butanol 
concentration in the chambers was measured 4 times per week on the Tsvet-4 gas chromatograph. 
Habituation was judged according to change in the duration of hexenal-induced sleep and the toxicity 
ofthe butanol after 30 days ofthe experiment. The solution ofhexenal was injected intraperitoneally 
using a computation of60 mg/kg ofthe animal's body weight. Butyl alcohol was injected 
intragastrically based on the median lethal dose. It was preliminarily determined that its median lethal 
dose for mice is equal to 2.68 g/kg. The method of I. A. Terskov and I. I. Gitelzon was used to 
determine the acid resistance ofthe red cells. 

The experiments demonstrated that the continuous inhalation of butanol vapors, even in a 
concentration at least 1 0 times smaller than the maximum allowable concentration for industrial 
facilities, was a relevant factor for the animals. Thus, after 30 days of butanol inhalation exposure, the 
duration ofhexenal-induced sleep was decreased in comparison with the control, and the survival rate 
was increased with the intragastric administration ofthe substance's median lethal dose. At the same 
time, the extent of the changes in the parameters studied by us was different for each animal group. In 
the mice subjected to butanol inhalation exposure in a concentration of 0. 78 mg/m3

, the difference from 
the control was insignificant, but the trend of the changes was exactly the same as that in the animals 
inhaling butanol vapors in higher concentrations. More pronounced changes were observed in mice 
inhaling butanol in concentrations of 6.6 mg/m3 and 40 mg/m3

, even though the first concentration was 
less than the maximum allowable concentration by a factor of nearly 2, and the second one was only 4 
times greater than the maximum allowable concentration. The toxicity of butanol during intragastric 
administration was significantly decreased (P < 0.01). The duration ofhexenal-induced sleep declined 
in the first case by a factor greater than 2 (P < 0.01), while in the second case, this was almost by a 
factor of2 (P < 0.05). 

Butanol and hexenol are among those substances having a narcotic effect and, for this reason, it 
is valid for the changes we detected in the body's response to their one-time injection in large doses to 
be associated with narcotic habituation during long-term delivery in small doses. In the opinion of a 
number of researchers (1. D. Gadaksina et al.; Ye. I. Lyublina et al., and others), habituation is a 
relevant factor for animals and for humans. It is accompanied by stress of the body's compensatory 
responses, which are able to shift to decompensation at a certain stage of a toxin's effect. Some increase 
in the duration ofhexenal-induced sleep in the animals exposed to butanol at the 40 mg/m3 

concentration, as compared to the animal group inhaling butanol vapors concentrated to 6.6 mg/m3 



evidently points to the appearance of a downward trend of the body's compensatory responses. 
That butanol in a concentration of 0. 78 mg/m3 was relevant for the animals is also evidenced by 

a change in the acid resistance ofthe red cells in the rats. After 30 minutes, we found there to be a 
defmite decrease in the percentage of stable red cells at the fourth minute (P < 0.05) in all animal 
subject groups along with some shifting ofthe erythrocyte histograms toward an increase ofless stable 
red cells in rats inhaling butanol in the 6.6 mg/m3 concentration, and there was an increase in the 
percentage of more stable red cells in the animals primed with butanol in a concentration of 
0. 78 mg/m3. No erythrocyte histogram shift was detected in rats inhaling butanol in the highest 
concentration ( 400 mg/m3). 

Hence, with long-term inhalation exposure to a small concentration of butanol (6.6 mg/m3) that 
is almost 2 times lower than the MAC for industrial facilities, there are definite changes in the duration 
ofhexenal-induced sleep, the toxicity of butanol for mice, and the acid stability ofrat red cells. Butanol 
in a concentration an order of magnitude lower than the maximum allowable concentration was also a 
relevant factor for the animals. Judging by the results of the experiment, there is a need for further 
research on the effect had on other systems of the body by long-term exposure to small concentrations 
of butanol. 

REFERENCES. Gadaksina l. D., Lyublina Ye. l. , Minkina N. A. et al. Gig. Truda, 1961, No. 11 , 
p. 13. - Lyublina Ye. 1. , Minkina N. A. , Rylova M. L. Adaptation to industrial toxins as a phase of 
intoxication. Leningrad, 1971 .- Terskov I. A. , Gitelzon I. l. , Biofizika, 1957, Vol. 2, p. 259. 
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a change in the acid resistance ofthe red cells in the rats. After 30 minutes, we found there to be a 
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Hence, with long-term inhalation exposure to a small concentration of butanol (6.6 mg/m3) that 
is almost 2 times lower than the MAC for industrial facilities, there are definite changes in the duration 
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in a concentration an order of magnitude lower than the maximum allowable concentration was also a 
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i$ llOCRJia cy6l.eK111BMYl xapa1lt'tP· HaCT011W.IIft Ml!'t'OA. no·DIIJ\RMtniY, MOlltltO 
0 tten0J11>3088Tb a Ko,.m.neKce c ApyrttMH 11 qaw.e s Dll)le scnot-~orarenbHOJO ~· ,yetOJll . ~ 0ctt08Y.UIIIICb Ill 11t.le!OW.tMC:R pe311bHOiol on~, td()Jt(IIO pCKOt.lt'll}lO&lltb .. '0 ttoMn.'lettcHoe ucnonbSo&attRe nepeolltCJie1111WX nwwe npornoctll"~"n" t.te1'0l08 
~ n CJJe:tytolll}'IO nocn~htfOCTb A~ftcnntA n(IH nporHOOMpooallltll o rnrJet~e. \ P l. P13paGonca 31AaRM11 Ha nporiiO!. 0\'BeTCTBtHIIble 33 pa3pa6oTKY npo· fK038 opr8R1131llMH M JnU1J AOJDIUIY onptAtJIIITb CJ61,eKT npornmnpoBimRII (wupoty oxaaTa ero), yxa3ITI> apeMII ynpelUettRII npot~~OCTH'Ie<:IUIX oue~~oa \ H 410PWY HCnOJih3CJdHRII pe9YJib1'11'T08 npomosa. {'I 2. OpunpomotTJAe<:KIII opllt!\tHpo8U. YRCHettne pa(loolnx Amanei 31.U'HIUI HI npotR03: opraHMSIUMII c6opa MeO(SxoAHUOR ,llJUI pa6oTbl II~ I Utfll; npeJIBipll'l'eJUolloe 11IJ.Irt.llblloe 03HBKOWitHite C ll~letOUliUIIICR li8)''1HI:IDfll 
N o63opar.m, maepatypHYt.111 AIHMYMH R npoMIOCTII'I«:'IUtN11 oUc:111UIMI'I, ontO"'I C1111l1Miftll K ABRHOt.IY ~'ICT}' nporH0311po8aHIIII; COCTIIBJieHHe uaiCCH ... .IIb-
1 'll flO Jl~H3'RpoBIIMIIOfO n.natta paCSmw no nponcosnpoaattmo. TUUite.nbiiO 

I npoAY........ 11111.11 pa6onl RMRe'rCR saJ'IOl'OM BWCOKOKB'teC'f8eHHOl'O __... nporHOU. I() 3. AaanH3 ftRAHIUtl 11 oaetJa ypoBHII HBY'IHO·TelUU'I'IetKoro panJnHJI. 0 · C M'OC'O nana aaunm:11 ~Ko nporHOCTH'IetiCBR .a.esn-e~~t.Hoc:Th· lloA· I'O'fOB.IIIIe'I'CII C:KRTefR'le<:KHA o(bop TeKAeflllMA poBKTFUl D npOWJ1ot.l 11 HIIC10-{Y') 111JleN. 8«1oa.!B IBlKHYN JIIUlllf!ICII c:paBHtrreJI\oHBII OUtHKI ypoattll Hl)"'ltOlf) 'l'eXIIII'ftCI!OI'O ppa'IITIIA flll'lteHY 9 pi3JIH'IRYX CTp11H8X Jdllpll. 4. (loct~ MatpRDI cu.e.nb ~ cpeJitTlll"· Ha !tTCN nane npE'AJiaram· CR DO BOn103UIOC:T11 o61oetcrHBRblt H IIOfHqe(:JUl Hef!~aopeolHBble ~JoiiR· p<JUII teKepa.'lbiiOA Ut.IIR p138RTIUI nporR03Hpyet.tOrO o6'befCTa, OCIIOBIIYllllOJl• lle.RA KOHICpenlWX n~ft, HAyuliiX K rettep&llbHOA UeJIM, apc:et111JI3 npf'IRUII· nHanbAO eoSMOJkKWX uanpaMeHHI ttay'IHO-TeXHII'IetK'IIX patior. KOTOPY.e MO
ryT nocnyJIUtTit C:peAC1'80N Jl(ICTMJKeiKII '!'eX IUIH HIIYX ncmuend\, ~ 'te•t C: .. WM 

·f-
n coae~ ~R1110 re~~epa.nbHOA ueJIH . Pexcto~t~t.llYnt" cocra&~~ettae cneunanbiiOA MatpRuY, xnenm xmopoft 8 .ll.ftbHet!weM !llno.IIHfttcm:lt c:DfJltHHJIMII R .OUefld~lll coaraeteftytOWJill caecoBbiX't ~tnlHeHTOD aepoRTilO• 
CTtll co&.mtl. ~ 5Tan HMeet' qpesllblqaAHo aaJIUioe 3Ha'leHtte Jl.ll" ycnexa .. ~ seen JtiJI~>tteimeA paelotW-5. 8WR&net11!e H llllallll3 IIQ!MO)I(ItOCTeA RCttOJI~8HHft tt8)''1HO·TeXRK• c6 -
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ucxoro nporpecca. Oe~tnee panliCHpoBttH nOJiy..et~IIOTO c:nncKa lUI~ 'ldbiX CO(!wniA no HX OTitOC~A 3HII'IIUIOC1'H Altft H3JdC!Heftllft c:att11TaPROI Ctl1)'8Wnl 1l pUDHmA rHMteHll'le<:ICOR Kaytut. . 6. ~~1)'.11Rpo11C1 amM()l«l(oA nocnUOB&TeJibHOCTII TeX IUIM IIHbiX rpynn 
11 IUI~etiWX c:o6vrtdl, r-MXI 1lll B ntftoreTH'I«KIIe ttnf nporpa~l~t pa&Jr. BllKHIII 3UB'IB noro nana pa«5crr - etpomtoctnaft oueuKa to~epLI pt>&.llbHoc:Til It npeJlllo.llarleMbiX cpoKOB otyUlecTBJieMIIll nporH03HPY~IbiX co&rmft. 1. OnpeAenettne Tpet!oeaHKA, ouenKa nocJieACTDIIA n nepcn~Knto pii31R-TKII rHrlteRn'leCKOft RIYIUI 8 C:Bt13K C pe3Y.IIbT8TDIII npeAbl.llYW.ero nana pa· 
6af. 81lKm.Dt np11 ~~ t1MIIeTCll y~tpynnellti&A OUeHKa pecypcoe, Heo6XOAW· "blX ;viR ,AOCTJI~KeHIIII p83.11H'IKIIDIH D}'TIUIH Tell II .lift IIHYX ue.nel\ H ay'IHO·tex· IUt'lectcoro p15Bittllll. Ha !J1'0I\ CTaAHI1 npor~~o:sY p13BHllll'laTCII a copraHM!&~ OHftwftll npont03o c:ymecTBeiiKIII 'ac:T1o KOTOJlOfO- pe111eH11e 3BAI"II onTtl· ltlllloHOfO o(5ec:Deomtnll II pacnptl~UetiHR ptoeyptOB l'ltltCJlY p83.llltqllb1MH npo-
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rlt0311pyeNY~tlf uanpaJJteHHll~tll-8. ISJopM)'J!HpOBKa tcO~'IftJitii(CtiOft I(()'K~HTp8UHH lii}"'HQ-TCXIIII'IKI<OI'O pu-BRTIIll nlOietlY B BIIJlt CtiC'TtWY aptyNtHTIIpOBBHHbiX IIO.'JrutleltiiR II onpeAe.le• IIYX IIOKII311Te.1el\ II napa~JeTpOB . Jo{J.IIO)t(t'lllle ~~~ K011tlt'lt'Tpll1lllll nonMHR· eTCR om~aren&ttY'M JIOKYMenroM Tnna ccu~napuR 6y.nyull'mll, 11 ~aropoM na· pu.y c npunMarae~aon CTpaTerH'IecKoA JlOI{TpKHOI'I paJtllrruR r n r ut>ll'll'le<:Kol nayKII, tlJop~tynnpytoreR nan6oJ'Iee nt>pcneJCTI!BIIbiC c TO•IKII 3pc111!11 upon10CTH· 'letKnX )l&HHI>IX Hanpau.neHIUI paJB'IITIIft p11Jl8 CMt)t(llbiX OT JHICJiell IIB )' KII , TeX· ~IIKII II rp3.10CTpOIIreJibCTDB · 
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npor1103Hpo83RKe rMrllettY, KIK RBYKII, pB3111TJie KoropoA MOlKe't 6blfb AOCroaepHO npeJ\(:Ka3aHo to.II&KO npH o6cTOJITeJI&IIOM Y"'e'te '1-eHJI.eHURII H nepc· nexTnB pa:JBIITKR CMelKHYX otpacJieA HayKH K nporllo3a p83BHTHR ecero Hll· pOJUioro xooniic'ma o uenoN, Kat~ rj)aKropa, onptAMliiOCilero COCTOftHHe ot~py· lkBIOO.teR cpc.nw Ha pac:c:MaTpKB8eJIYA nepHO.l lpeiH!IIR, Rpe.!lttiBJI.AeT '1pe3BW· nftHO TPYJlttl'IO 11 o11etra. OT&eT'CTIIeHHYJO aa.a.a11y, I'IOM'OM}' otto JlOJiliiJIO npoK!· IIOJlltTI>CII C yqeTOM RJ>QwectBYIOUlero OObiTI Rpor1103HpoeiHHll a tHtiH!Re, lltAOCTaTKOB 8 ero npo&eJtiiHH, a T810ke HCno.l!b8088HHJ1 8CerO TeopeTII'Ie<:KOl'O 6atBlQ 31fiHHft, HBKOOJieJIROfO npn DpoeeJleHHH nporHOCTH'Ie<:KHX pa6oT 8 RaweR ·CTpaRe H 3a py~. JlOCTOOepnwe HIY""o o6oc:HoaaHaw.e rnrMettH· 'leCKHe npor1103Y 1131\teHeiiHR OKpylK810QleA Cpenl 8 Race.llftiHYX lleeTU a:£P JIBIIIIJOTCR OCIIOIIOft AJIR nporH0311po111HMR aaltCI!eluJRX HGnpaa.newHft fiU11eJIII• 'leCKIIlt: IICCJieAOBBHHA M Jl.llll npo0103Hpo81RJIJI H D.llaHHpoiiHHII roc:yAapc:t&elf· Rhlll 03AopoDHTt.llbiiYX NepOOpiiRTKA. 
l'hcryml.u 30(YU lt73 r. 

't'AK U4. JI: It1.1M KaHARA8'rY we.a. nay a B. X. . 61J11Kt», lrf . X. X tHllftJptW 
fllntEHN'IECKAjl Ol.lEHKA P! ... !KTOPHOf'O .ldCTBII" HA OPrAHti3M MAJJWX I(OHI{EIITPAllHA &¥THn0110ro CRHPTA, nocrmAIOII(Ero a A~EPHWI 103An Mocaoeca•t lll)'lfi'IO-'IICC.IUDU'TU~oad III'IC1IIT)'T 111l"'lttlloo o. • · •· S,.O.••• 

H H3Wife cnHpna IIB.IUliOTCJl coe,lllllletiRRMH, mR poKO Hcno~u.ayeMJ,~MII 11 ttpo113110,JlCT11e MOIODUIX Cpe,llC1'8 B Kl'leCTlJe npHCQOK It CM830'1RWM IIICJIIM, ~peareHTOB, D JIIKOKpac:oo!RoA, naptlloMepiiOA, cllapMI.IlOTif'lfec:KoA II _,yrnx cn'p&CJIIIX npoNWWJI!IIHOCTR. Sy.lY'fll lltiCioiO MTJIIIRNR ~R, 01 M UOryT pac:n poc:TpaHJITioCJI IJHytpR DJlOIOIIOACTBetiiiWX nOIIIell{eud H 110-CT)'Jt8Tb B ~~~ DOO.ll}X Blllette C RpollloiiWiellll.WMH BLI6pocRIK. CpellH HHSK03TOMHYX c:bHprOB, aarpft3HRIOIIUIX .o9AYID1Uoll <ltCC:dH , BIUl· KOe •aecTO 3aHnMaeT 6)'THJioawi cnHpT. BallA)' IIWCOtlOI pealDUIOIIHOI en~ IIOCTII ftyTaJIOJJI kiK TltDII'IHOI"' DptlCTBBHTMJI CftllpTOB, I CJIQ08IIT't.llbll0, I 1103MOlkHOA el'O BYCOf!OA TOkCM1(HOC1'H IAI ODCTUILIIII c:BOd SIJl,l'leA BIJ'IHTb ICpaTKOipt!MeHHGe AeACTBHe MB.'IWX KOIIIleHTpa!Uii\ <lytR.IIOIIOto c:bRp1'3 C UeJIWO yt'HHOBMHHII ero MaKCIUUUibiiO pasoeoft npP.AeJIWfO ,aonyeftMOI kOHUeRTp811JrM 1 antoaiJepROM 1103AY xe . 
llopor 31naxa CSynt.noeoro cnHpTa onPQUett o&QenpHHRtbiM Mero.llOW (B. A. t>t~saROB " toUT.) aa 18 npBKTillfecD uopoeHX tta61110AaeNYX a 1108· paae OT 18 ItO 45 Jle't . J.b)"'ettHe 5 ICOIIlletTpiiUfA (OT 16 AO 0,9 .fU/M") nOKa· !UO, 'ITO MHIIHNIIJibiiO ~)'THMBM KOIIlleHTplllllll 6ytiUIOBOfO c:bHpTa NUl HI· II6Mee q18CJ'IllftJibHYX JIRil p1Bft8 1,2 M/M', I IIIBXCIOIIJllotiO HecxJcy'TilM3JI-0,9 JU{M . HHa..e rooop11, noporoaoA no oaJ.)'Ul6UIIO sanua RMieTCR KOR· UlrTpltlHR CSynnto.~~a, pulllll 1,2 MZ/M1• M3BecTMO, qro nopor Olll)'UtetiHA sanaxa Me c.nyliUIT npQMOM «<*:s•onorM· WC110ft IIKTHBHOCTH TOKCJfllfJCKHX llelllecTII. J"JcmooNy OTC)"'Citlle 31ftiXI t!llle He Clll,lleTeJibCTByet 0 TOM, 'ITO n0.1 MHRRIIftl KeOIJl)'T1nUoll ICOIUleHTpaJUIJI B op· l'lllllSAte Re !KQHHK310T pel)nekTOpHblt pebiUI'II C: paterrropoa Opr3HOI ,llllX8· 1111. ,ll1111 IIX BY118JieJIJI.II HCOOJtb3)'10T paMHIJIIblt Me!OAN. Jlopor pe$1eKTOpHotO AeAc:ToKR 6yrw.IIOI!orOC:OHpTt HI C8e1'00YIO 'IJKTIIIft.llt.HOCTb Tt!~IIIOaAannrpoeaHHOFO f.ll831 OOpeJle.lllt.IICII C: noNOUlbiO WRTolleTpa NIJlKII AJJ.M RR 3 HCnYTyefoiYX 8 aospac:Te 24-28 .lle't, O~)'UI.IIBWHlt sanax 6y,-11.1oeoro cn11pra 11 KOIIUetnpauHAX 1,1-1,2 .we/M1• Cna'!ana y ~x 118CiJJIO)lDeMbiX 8 '1-e'ltHIIe lletKOJlbKAX JltteA pen!CTpllpoBDJIH KpHBYIO TeMHOBOII -.anrau11n npn Ab1X311Htl 'llfCTbiN D03JlyxoM. 3ateM c: 15-11 no 20· 10 MKIIYTY I II03JlyX .ll06liDJIIIJIH 6yt1UIOBYII cnllpT 8 H3Y'I8eMOII KOI!llet!Tp8UKH. 
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PHyJt~>Tan.t "ttamoaoft u.anTanHM r.nan, Msy<taeJ.toA y 11116.n10AaeMoA T. 6 .• npt'.1CT8MeRw Ra pile. I. SyrHnoawfl cnnpT o JIOIUlt'IITJlBU11ll 1,2 MI/M
1 lell~ Jt J;OtellJielll!IO Te~IIIO'SOfl 8.:\BDTIUIIII . no l<OHU8 o(jc,ll(']lOJ!:IIIIIII Cllt'TOIIIIII 

'I}'BCTBnTt'.1bHOCTb ••a•uroro Hn)l(e, 11eM a ~tootlX onwTnx . KmHlt'HT(IaUMR 
6yTI1,101l0fO cnnpTa, paURilll 0,9 1Jt/IJ3

, lit' Bld3blllllC'T 3:l.K'TIII~X II:•MCIU)IIHI 
ttpuoon Te~moool\ uauTauMn. An:IJiornqn~ Jle3YJibT8Thl 3apcrnCTJlii(IOBalfY H y 2 npyrnx Jta6niQ!ae)tbJX. Kpo~te TOTO, AJIII 8biii8J1tHIIII aeAcniAII 118 opr8M113" C)UeiiCOJlRbll, DO OUl)"UleHliiO 38R8XB, KottUeJITllllllfA 6yT1UIOIIOf0 CR11pt11 Mill ll3)''11LIIII CKpYf(le . 
apelUI yc.10BMOpe41.1le!n'OPHOftAJnrm.'lbHOA peattn.un 1111 cr..er. B. B. 3aKycoe. c. 1-i. ropWKOB, E. 1-t. Soho " lP· JI()Jt83BJIH, 'flO CKpbiTOe 8tJl't.UI jl11Hfl· Te.TbiiOA pellKIUIIl MellReTCII D pe3YJ1bT8Te BOJAC(ICT13JIII tl8 opraiiH3'1 cl!apM&KO.IIOfllttetKIIX lf TOKCII'feciUIX aetllecTD, c$18KTOPOD BJit'WIIei\ cpUW, npn RaTOJIOI'II· 
~ 

'fetlCIIX COCTOIUIIIIIX !lfft• 'll 41J0COO 
TpaJibltOft Ht'(IBIIOii CMC:Te-~ jiiJ«JJJ 
MW. YCTnHO&.'IeMO, 'ITO !n'l 

~ 
peaMUIIII IIBJIReTCII ROIIISI• C 3l!i6«1 
Ten~t .na6n.1bnncTn nett· V 1111018 
Tp8JtbHOft Jle]lBHOft CIIC'TtMIII. 

it:: ~t ~'~ ~- ~~~J.--~ f2tl001 
•• ~.,. I ) 4tllllll 

Ill I "'4tr ... I 4/J()f}# ~ 
IH 

II 

Pw.l I 
Puc.2 

PIIC - I. J<p .... TCMIIOMIII a.PII"NA.IIII r11a1a ·y IUI6AICIIl-il T . 6 . (f) II te ll:nt~Hellft JIQI 
11.1111111- napoa 1\yTMOeoi'O C1111Pft a JC081U!'"I'ftD .. :l 1,2 M/M' (2) II 0,9 Jfo•/r (3), P~~<: . 2. 8.111U111we a~uwx JCOIIUeMTfi8UWI ~ t1111l'Tft 11a c11p..noe ap~~o~n Y<'~ .ne~m~PIIOI ae•ratU .. liOII pea'"'"" 11a ceeT y "a61\~~~Ao'leawo H. n. I - ~10CTWt HU1&: I - IIO"ftnpol&tll 6)miiiOIIOrv CIIWI'f• 2.5 .<UJM': 3 - ooOW'ATr••-- 6)'TI

.. cn•Jl'l 1,5 JU/JJ0: f- ICOR-MTPIWII 6YT•·-" cn•pto 0,7 .w"/•': S - •onaew•s•~lloll 6)'TI .. ' _... """"'" 0.6 ., .••. 

HCCJte.llOBBIIMt n~ naMn no Met'OAtnte .M. X. XaqaTypAn n coaBT· 'I 3 Ha6111o_,aeMYX (P. K., "'· n. " c. B.), NSR KOTOPIIIX nopor OID.)"UleBIUI 
:JAnau 6yrHJioeoTO cnnpTa comaeTC'f8eHHO paaeH 2,5, I ,5 H 1,2 MZ{llf'. CKpWTOe apet.tR JIBilraten~>HOA peaKUitll, saperHcrpnpoaanHOC y ttaliJitoAaeJ.toro 1-i. n.. npHBtllt'HO H8 puc. 2. Symnoebdl cnHpT 8 KOitUetrtpaiUIIII 2,5 II 1,5 Ml/M1 hpiiBO.:UrT K yaeJIH'teHHIO :1f()f0 Bpe .. ellll, I Jt011UeJITp8UR 0,7 MZJ.w• oK83...aeT ABYXcp3Hoe AtflcTBHe. AHVIOfK'IHWe pe3YJJbtaTW uciJHKCRpo811fW y Ha6n10AaeNOro C. B. CTnHcrK'f«K811 o6pa6oTKa no.~yqeH11WX AIHHIIIX noltl3&'18, qTO 6}'TJIJIOI\blll CUIIPT D KOHUeJt"tp8UIIII 0,7 .-rz/llf' II(IIIBO.urt 
It JlOCTOBepHbiM CABitr8Jol CKpbiTOTO apet.teJIH peaKUIUt ; KO!tUeUT[181tiiR 0,5 IM/a' Of(838JIIICb HeAeftcTByiOUlel\ . Y Ha6niOJl&eNOA K. P . (noJlOI: ow.yDltHII!I aanaxa 2,5 JJt/.-1

3

) 6pn.noawl CRHpT 8 KOfllteHTp811J111 0,7 At~.IA11 He Bb13b1Dall ctaTJICTI!IIr<:IIJI ;tOCTOilepBblll C.1)11lf08, TaKIIM o6pa30N, cttpwroe Bpt'J.IR ~·c.noet~op~eKTOpnoft pcmmun 6oJiee IIYIICT81lTV1bJIO 1'1 ,lleftCTBIIIO H113KHX KOHUeliTp3UMi\ 6yTIIJIOil0fO cnupTB, '101 
caetoaall qyocTBJJTe.1bHOCTb r.133a; oW!IBJTeHO .a.el\cnne cy6cencornux Jtatt· ue~npaunl'l 6ym.1oBOro cnup"ta . TaKHe pesy.nbTaTbl n03DOJt!lmt Jl)"liBTb, '110 yc.10DHOpeciJneKTOpHall peaKUIIII 6onee qyBCTBIITV1bll8 K 113Y'I3NIOM)' oos,aeiClB!IIO, qeM 6e3YCIIOBMO~eKTOpHall (ter.nl083ll 8.!l311T3Ullll r.na3D) . 

II 

.MnoroqlfCJieHIIble HCCJit'JlOB3HMll !lfiCJUeft 11ep11110A AeJITe.nbltOCTH, npOBeaetflllole llll MIIDOTHYll H tte.IIODeKe, CB~bCT11YIOT 0 TOM, 'ITO TOpNOSHOII npottt'Cc oo1re xpyn~enn, 11e•t npouecc R006Y*,At'HRII. J.b)"leffnto ~ nOCBAUte
Ha C.'lt'.,YIOIH.an tepiiA H8WHX IICC.IIeJ1.08811HA. YHtC n nc-pnhiC TOlliA H3)"1CIIH!I DhiCI.IJeA HeJlBIIOft JJ.elm!JibllOCTH D Jla!lopa· 
ropmrx H. n. nauooa BOltiHK oonpoc 0 D03MOlKROCTH ol5pa30B811HR yc .. OBHYX J'f4tneKcoD BhiCOftOI'O nop,.,..CI, T. e. TIKHX, KO'I'Ophle 8WpaCSa'l'b1B810'1'eR np• 
~Kperutennn IUC.l~TIIoro aretrra He 6e3ycJIOBJiw, a ycnoeHWY pa3Apa· MRTelleN. 0KB3aJIOCb, 'ITO npHCOeJlltHRetAdt ll'eHT He T0.111oKO·He 81113111118.11 ycJIOIIHOII peaKIUtK, cooAcrnet1noA pUApalKHTUIO nepBOrO nopll,llKa, t10 ~lite TOP· 110311.'1 ce. flonowy OH nOJf)"IHJI Ha3Banne ycJIOIIHoro 10pMo:ta. YCJJOOHOe rop· N()liCCHIIe M3)'118Jf0Cio WllorJJNII ltCCJJellOIII'ft.IUIMH, OAHIKO HRII:ffrl He 61.1.110 npeA· npHIIRTO nonwtKK BWpa!SoraTb ycJIOBHwl TOpN03 liS 'II noAnoporoeoro no 01ll~etllfto PI3J\PalltafMII. ~ B ·~1< ,._,., ,..,.,. _,.,, ,...._ t ~ I IIIlA CD1!1'080A pa3Apalltntt>JIIo, Dbl3biDIBUJJift ABKrllftJJbo 2211 """' llYJO pealtlliiiO H36JIJCWieNOI'O, npHMefliMCtt 10 piS 

1(0 PIIC. 3 . li~ttell~ ll't'AHef"D cr.pW10ro 8f'CMt'nll Alllfra'I'UIIolfO• · li/IJ pe .. QMII Mil rllt'T nOA IUIM•tl'""'t CAe.toeoi'O yt'.-IICifO "ftiiiiiON ~,;c.::.;~·~~ .. ;.:!,";:•:.~:,~: .. 't';:.~::•::"o :=·~•!.«;.::; D I,S 
••• y~.1o•u"ft ,..,.,..,, .... ol ""'mutntl ••• rMr. I-- Q..welf•• 1 /-,6 0,711#1/M~ 

ao611.,_....toot 5: 1 - •••Mono 7 """".,•"- )1(. 

CR1f38~11 OT 30 1J!J 60 teK. 8 XOJle BYpalSorKH yeiiOBROI'O TUpM038 CJJeTOIIOMY 
p13Ap8lKIITeJJIO nptAUJeCTBOBB.IIo 10-c:ekyHJtHoe Aelc:TBR aanau nplt nay:H MeiiCJlY pa3.'1p11lltHTMI1MM, pau110A I ceK. B octUWIOM eoxpeHJJ.IIHG )'CJIOIHR, 
IIMeOWite MeCTO D npe..u&~~}'lllelt cepHH 'xcnepHMeHTa. np. IJO.IK.IIIO'IetiHII rasa 
.IOROIIKIITe.1bliOA KlfCTPYKIUIR ll86.nJQMeMWA He 11011)"1111. Hccne.IIOURRll npo
IIQeHW Ra 3 Hll61na1uteuwx ()1(., 5. R H.); nopor sanua 6yriUJOIIOro tnRpta 
Cb111 COOTBI!'TCTBeHHO paoell I, 2, 1,5 R 2 M/r. Bwpa6aru )UOBIIOI'O TOp· 1110!1 H8'13JIBCb C sanaU 6ynlnoooro CUHpTI 8 KORUeHTPIItHit 2,5 Mz/M1• B XO• 
.-e awpa6oTKJI yC.'IODHOfO 10pM038 Ha&Jo.llli.IIIIO Bee 3 lluectlfble ciJeaY - IHeDJ• 
ttee top~toMetiHe, orcytcnme nelktBHII npH6a110'1HOro areHTa H 4>a3a yc.noa-1101'0 topMO)flettllll. Hx oblpa)fleHHOCTb y p113HYX IICJIYT)'eMWX 6wna HfOARHa· 
lOBOA II 38DIICM8 OT OTHOCHn.'lbJIOA CH.IIY npll&laa.BOI'O lreJIT3. • Cpe,:ucec CKpbiTOO Bpe~IR YCJJOBIIOA ABHTITe.nWIOA pHKlUIM H fe KSMelleRHe 
110.1 BJJIIIIHIIeM )'CJlOBKOfO TOpW03a piSHOA HHnHCHDHOCTK ROKIS3Hbl Ha pNC. 3. 6yTH:I08Yii cn11p1 B kOMUeHTp81llUIX 2,5 H 1,5 MI/M1 OUHJI CTaTHtTII'feCKR 
A~pHoe TOpli03HOC JleftCTDMe Ha )'C.IIOBRWA AIIII1'8Te.llbHwf pet.lteKC. J<.OJtJleHTp8UIIII 6~"TIIJIOBOI'O CnllpTa, paBIIRII 0,7 Mz/M1, He BY3WB8oll8 AOCTOBepHOTO IOJIN03HOrO .'1eAcTDH11. TaKint o6p830N, HaM y.11a11ocb y 2 Hati.lno)laa~wx BY· RBHtb .:teACTBue lSY'fHJrOBOro cmtpta Ha ypoaae nopora sanaxa, a y 1 Ha6JJIOA8· euoA (H.)- o I!OAnoporot!OO no owyUleHJOO aanaxa KOHUelttpauHH . Ooc.lleAJIIIM ,.anOM HaweA pa6orbl RBMJIOCb 113Y"!RHe .Mikrau rota.nax XOJflleHtpauHA 6~'THJioeoro cnnptll Ra -'JieKTpHqecwyto aKTRBHOCtb Kopbl roIODJtoro MO:lra. Hcn0Jib30D3R MeTQA IWlRUOAeiCTDHif )'t.IIOBHOro H 6eJyc:noa• 11oro pa3.1pB)f(IJTC!Jcli (.M. X. XattaTypnH H B • .M. CTII)KKHH). ~~~ IICCJ!eJJOBa· 

te.nn, a T&Kllte ell. H. ,ny(ipoocuR n coaoT., 0. E. fop.11ooa nOK838JIR, 'Ito 
Aeftcnm~ no,,noporoablx no Olll)'Jll,etiiiiO 3anaxa KOHUeRTJ)awtA rasa nyqwe llolliiiJIIIeTcn D TeMetrHou K saTIILI!OitiiON OTse.aeHJJRX. KpoMe 10ro, ABHHble 
Cl. 11. Hy(lJ)OBCKOii II COOB1". , a T8KlKe 0 . E. rop.noaoA. CBKJieTe .. bCTDOilaJIH o npettMyw.ecroe JlpOOnoA perncrpaumr peaKUHII Ha cBeTOIIOA P33Jlp8lKHTenb. ~ lSWJIO IICIIO.IIb30Bi1HO 118UH D IJCCJI('.'tOBIIKHH 3 Ha6n10AaeMblX B D03pll· 
ere 18--28 net. Bo ep61n o6c.ne.aoaa1111ft onH c 3aKPWTWMII rna3&MH nonyne-
1118.1111 D Kpec.1e B TelJHOII, ll!3yK038f.II)'WeUHOil, 3Kpi11HpOIIi111Hotl ICa~repr. Jlepe.!l .tlllllOM na6.rJIO.A8eliYX 118XO.I11MCII HIOxaTeJtbHbiA UIUIHHJlp C pacceJIB&Te• .lieN, 11epe3 KOTOpwn ROA8DaiiCR "IICTblft B03.AYX H.IIH r89088JI Cllletb CO CKO• 
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pOCTbiO 25 A a MIIII)'TY. Mo~tettt nepeK.IIIC)Oiellltll »afintoA~~rhiNII ne OIU)'tll'JICII. 
PeruCTpauml !lnuecJiuorpar.ntw K ee anamr3 OC}'IIlectonRIIIICb KOMn~ 
npH6opoB lj)RpMY .Qriont. }'CJIODKW~ 883Jlpl*lf'l'eJie?ol CJI}'lKII.m napw 6yn-

'"'JIOBOro emtpra B KOitlleHTplllRIIX 1,5, , 7, 0,3, 0,2 II 0,1 Af.'/At1• 8 Kl'leale 
6e:JyCIIOBHOro p33J1palKn~ 11 ncnonb30aan piiTNif'lecKnn coer c 'lac:T'OroA, 
ORTIIM3Jibll0 ycB&HB8eMOA ICilKJU,IM !la6JIIOA3et.IWM. 

Y 2 H861110JlleMWX MOJtiRO ln.ulo OI'NeTIITb o6pUOB3HIIe )'C.IIOBHOI"O I"+ 
JleKea, M II TO B B!Ule HeCTOIKoro nepeli.OAJUnero JIB.IIeRHll. }' B«ll. JICIIIITJ
eNWll YCJIIODIIWA pa3.11pannn MeHJIJI Te<~eHHe 6e!ycno8JtOro ~et<Ca- He
Aelk:TByiOIIleA 80 aetll. CJI)"'IRX OK338.1111Cb KotrlleHTpBilHII 6yti!JlODOro CRIIprl, 
pa8Hall 0,1 JU~•• . 
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Pile. 4. fbltelletlllll U~II'IKIIOA lllftiiiiOt'hl IIOfiU I'OIIOIIIJOro JIQ.3fl y III&IQ.'ti!C!II(Il'() H. n • aoae •wpa6on111 ytAOWoro petone•ca • Mltl111Jie )'CJIOIIIII)f'O PIUPilnfti!JI MA ~ 
peHIIIIIO. 

Ha ec• I~IIKC - ..,_..,.p8Q•• ~"T11'..010r0 eft""l (a Ae/111) t 118 aca OIP.Uftl'l - ltJ-ftr" ... .., ... """'' Ill'• .alk:nn,. r .. o Ia % a torryl: I - ,..,......we ,.,., z - _..,. I tn • .-rltnu rue: I -t.To:;.!.!";.!.==" ~~~u; / ;,~;:::;•7r.:=:;..:; ~.:...=·:;:::- ,.c:=-.:,:.w::.,.-:; · ••• _,.,.., ........... un a ,.., .... .,.. .. oR 1n oG.tOJOnl. 

B Kaqecrae npmtepa Ha pHC. 4 up118rAeHY peaym.TITW H«JJC!JlOBIIR-'1 
lla6.'110.UeNOro H. n. nopor OlllYJileHHII sanaxa 6)'THJJ080ro CJUipta Jl.IIR llei'O 
p1Be11 1,2 Jte/M1, OrrtRMaoii.HU •aCTOra CIICTOBYX MMI>Kallldl- 5 Zlf. )(111: 
8Rl110 113 rpatxKOD, B li.O,Ile BYpi&J'I'KN yc.nOBIIOro pecllltet~Ca npoiiC:X()liiT 
c.JBIIflf B eyr.D~BpHOft 33f TeMeRHOI o6nac:TN (a), C)'NM3pROft 33r 3aTY.IIO'IIIOA 
<J6.!KTH (8) K HaH6oJiee BYpaMeHHWe no .llR3R830HY ntl-pMTNa llatWIO'IHOI 
o6.11CTII (e). 

BYBOAY 

I. J.iCCJ!tllOIIARHR ar~toa~Jepw aoxpyr XKMII'IecKoro xor.r&mata noK33aJIJI, · 
'ITO otta sarpJI!HeRa npo~rYmJteHHWMII aw6pocBMR, co.aepJKauuiNH napw 6y
tMOIIOI'O cnupra. 

2. HcCIIeAYll 'n!MROBYIO aJtamallHIO r.na3a, xpottop~OMeTJ!IIIO, snt!JI· 
rpnncK}'IO aKtnalloetb xopw ron08JI0ro r.103ra, MY yctaHOBst.nw, 'ITO 6)'1'HJIOIIYA 
cnllpt 8 noporoewx w cyac~:HCOpHWX JCOtllletttp811HilX MeHlleT 'R'It'tUie 113}"1eft• 
MYX nOk83BTeneA. He.zteAcra)'JOCllelt 80 Bc:ell C.JIY'flllX Oltlllanacb KOIIIletrrpa
UHII 6yraRMa, puna• 0, I JU/M1• Oft a ynepli<JteRa u ~eaqecTBe M&KCIIMIJIW!ol 
rasoeoA npe.!teJII>ftO AOOYCTHMOA XOHUeRTpllllHH 6yntJIODOJ'O cnnpTa D 8'J1IOo 
ccllepn~t ao:uyxe. 

!I n T E P A T Y P A. 8 o I "o E. H. B~Jea~ll pe11111.1111 unoeekil . ,\\.. 1964.-r o p no • ~ o. E. fllnteHII'IflCUII oue11111 nrpn~n"• ~~~oro 11ouyx;~ flP• npou:woo.lc:TIIe 1130Rpor!IIIMII II ~pniiMIIITr.lll>llllll XllpiiiTepiiCTIIIIIl A~lic:nJJIJI .nponM .. onoro H 1130"ffl)o 
n11 .10Boro cnnpma i111 opran11aN . .!l'~~«. KnHA. lol ., 1969.-r o p w 11 o 11 C. II . C11pwme 
11rtliA pe+,•enopiiUX pelllll(lll ltlll l)leiCIIIITHWII ROU33TM~ Clyt111UII0113.,1>110t0 COCTOIIIU 
'"'PII!Oft CIICTt)IW . .!llltt. :ICJI<T . M., 1962.- .!l y 6 p o • c 11 a • ~- II. ".-p. B 1m.: Mnepu,,w Ptcny6.111N3HCIC . HI)''IIIOA IIOIII!JepeHttMif no IITOfiN fHtlle!tll'lfJCIIIfX llttJIU:OBmiHR ! a 1961>--
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1167 r . f:Tnnpono.on., 19(i9, c. 17.- 3 ll It y ~ o a B. 8 . 31u'ttepllllruiTitJ!Iolnole Jl,11111111e no ljlnp• 
IIIIIMOtllll ucrnpDIItoiiOII rttpnnofl c~~~o~ . Jl . , 1947, c. 7.- P A s a If o 11 B. A., 6 )' w • 
'J e • n 1( . A.. H o a"" o a 10. B. 8 1111.: npuer~~oHO AD!I)'t:T- lloMuellfP8•"" n · ~1114X :Jarru~~enllft . M., 1957, o. 3. c . 117.- X 1 'I IT y p II II M. X., T y ~ e I lol . H., fop .. oltn 0 . [ . rnt. HCIIII.,I!lf.S,M8,c. IOI.-Xaiiii'YPIIM M. X., CTlllll " 
11 11 B. M. B Kn .: Bonpcx:w I'Wr!ICHU '"~I!Of'O -ayxa 11 Ul1111pOBIIII IIICe.lleHIIW~ 
111:1'. ,\\.. 191i8, c. 34. 

Oenyn1111o1 17/\IJ "'' r . 

HYGIENIC ASSESSJitENT OP THE REFLBX ACTION ON A BODY OF SMALL 
CONCENTRATIONS OP BUTYL ALCOHOL IN THE ATMOSPHERE 

B. K. lJcrl.,o, M. Kit. K,_,..,.,_ 
A study of the llllht amsltlvlly of an eye adapted to dlrkntu ftftlltcl the refle11 Kllon of butyl akoflol •I a ltwl of Ita tlft!hold value of -n. Meawhile •• CC!Ilditlonecl refkx ..4 the l!llllrpllalOII'aphlc ructlonl chlnaecf under the ICtion of .,_y cmcmtrlttom. 011 

• basis ol I!M'SIIptlonl perlormtd the .1alhora _.d 1111:111111111'1 slitcle time ~isIIWt arnc:entr•llon of baiJI 1Jcobol In the almuphmr to be .t at 1 Inti of 0,1 incfm•. 

Y.K 114.71/.71•1711U.III · ttl• 

n~. A . H.5~. H.R.~p 

9JIEI(noo.II3NOIIOf'lllfECilHIII AHAJIH3 ,l!JkTBHII HEKOTOPbiX 
ATIItOC.!PHbiX 3AJ11JI:ntHTV1Vl HA QEKTPAJfWfl'lO HEPIIHl'IO 

CMCJEMl' 
HIICTIIT)'T !IC5o$-A " ll-lf}IIMWIOA MIMieiiY .... A. H. c..:mu 

MY nonl.rTI.III1Cb no.aotnr IC peurenm aonpoc.a o KPiftePBIIX M611aronpH~rr•oro ~HR TOkCJt41tC:ItHlt III!UlecTB 118 lleRTpam.llyto lleJIDHyto Cllc:taiY 
aa npnuepe RJ!OJlYK'IOII 4JcnonMM'IflCKIIX peaiCfllll II ~HOM BOUyxe -
GeOff I M Cf!OpN&IIt.Aerqa. ,D.n11 BbiRCIIIetllfR (lyH11UIIOIUUII>HWll WK1'0B B 11tH· 
1plllbKOll HtpBHoll CIICTI!Me !tJ!Cm!pKMeJITILIIbHYll li!RBOTRWll. llOJl 803AeAcn!HeM 
IYOOitRll H HII:JKHll lt0Rilet1Tp81UII YltasaHRWX TOXCII'IflCIDilt 8~ectB 6hJ.11 
n6p111 •teroA H3Y'JeKJ1JI C}'MIIapROA !JieiCTpll'lf.CKOI IKTRBJioeTII PRJIA crpyR
typ . •100ra, o6ecneotMBaiOUUIX c:eHCOpHWI OTDeT 11a npllllt!ll_,.we sanu011we 
p13JlplliCHTe.'t1t (o6oflll1e.lllolllll .IIYICOBIIll8, nMp~NII&R 1Cop8), II o6paSOaattiiA, 
OC~ectBJIIIIOlllHX JleiKilliH IMRTtfBJIO-~ICOrO upallftp8 (MIDROKIMII, 
MRHAIIIIIH3, peTMK}'oiiRplllll cjlopMillHII c:ta0.'18 MOSrl), IHIJIIIS JleiKIUfH nepe
CTpOitxll plttMa B orBeT ua pHTMII'I«Koe Clle'I'OitOe PaBAPiliCeHRe H Mero.l BW3-
aaRHWX noretiiUfiJIOB (lllla.IIH3 ICOMIJ.IIeKCI nepaaqlflll onleT - NeJt.lleHHIII 
orpNUate.llbH811 BOJIIII - RoaAHilA otaer). 

Bn03JieftTPII'IIleKYJO aKTMBIIOC'I'Io crpyKTyp rononoro MOSra pentcrpapo
aanu C nONOOli>IO 16-KIIIaJII>ftOTO 91N!KTpo.sR~norpa+a cpcpMY tfa,"IJieQs. 
3anHCb BbllBIHHYll. nareiiUKIJIOJI BeJIII HI ABYX.II}"IeBOIII yHHaepcan•HON IIHAM
ICirope •.LI.Haa•. Buuoxy.IIRPRYIO caeroey10 CTIIMJ.IIRilHID OC)'III.ecTB.IIII.IIII cep~~eA 
anepiiO .. H'IetKRll K.IIH piiTM~KIIlt KOpotltHlt IICOWIDeK {311eprHR BCDioliDltll 
1,4 ihtt, A.IIHTellbKOCTb 31CBeT8 1,2 Meek.) . · 

cl>oJ»tUb.'lHIIJl AOSHpoBB.IIM no o6lue!!P1fniiTOA cxewe (8. A. PJJllaJtOB 
If <:oaBT .) . noctoiiiiCTBO HCCJIP,AyeNYX KOJftleJitplllHft ICOHTpOJIRpoBaJIII RpM 
~H ••ero.aHKK M. B. AneKceeaoA c xpOMOTpOfiOIIOA KJICJlOTOit 03oll no
nyqaJI n HJ 6a.II.'IOHHOJ'O ltJICJiopo.IUI, HeROJI1>3Y• OSOHITOJI THill 08-1. nOCTO
RRCTIIO kOHileRTpallKA KOIITpoJ111poBBJIA IH!ftTplnbHWN AO.Iltl.llRYM MI!TO.JI.OM. 

Ha 47 Kp<MIIKIX noctaBJietto 01(0.110 500 OllloiTOll. noc.n OKOII'IIHHII 00111--
108 npoBOAIIJIII NOpcllonont'letKHII KOHTpOIIb 33 t!OJIOliCeRKeu ~neKTpo.JlOB B 
H:Syqae)lloiX CTpyKTypax N03ra. 

J.i:'l)" tetiHe !Kcrpenuoro npHNeHeHHII ljlopa~anll,lerMJla H oaoHa B onl>ltax 
I cepnn nrn 10-ceKynAI!Oft 3KC003HUJTH noK333JIO, 'ITO o6a Be&uectBa ewsbl8a . 
m' B 38BIICHMOCTH ot KotrlleHTp8llHH )183 BH,la peaKilKII B UeMTpanbltOA Hepa• 
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Ta6nuna3 

,llHHUIHIIA cllYHKI.\HOIUl.llbHOfO COCTOAHHII n3HliTH M 

IIIIBM8HHll y onepaTopoa npH pallote B3·ii eMelle (M:±m) 

··-------
Bpewsi lltt.ne,II.OB8HKll 

TeeT 17'120 KDH 23 'I 60 NBII 3 q 

KoppextypHbdi recr 3,7:::!:0,8 3,2:::!:0,3 1,7:::!:0,1 
p <0.05 <0,05 

uoJKeHHe c nepc-

K.IJIO'IeHHeM» 2,5:::!:04 2:::!:0,6 2:::!:0,5 
p 

1JHCJJOB8JI 3pHTenb· 

>0,2 >0.2 

HBll fl3)1.11Tb 6,3±0,5 4,9:::!:0,3 4,6:::!:0,4 
p <0,05 <0.02 

1JJJ.CJIOB3ll CJIYXOB8.11 

08Ml1Tb 4,5±0,3 3,9:::!:0,2 3,6:::!:0,3 
p >O.I <0,05 

C.nosecHall naNliTb 6,6:::!:0,4 5,8:::!:0,4 5,6:::!:0,4 
p 

A6ctpBKTHO-CliMBC>-
>O.I <O,I 

nH'Ieci<aA na· 

Ml!Tb 6,9:::!:0,3 5,9:::!:0,4 5,6:::!:0,4 
p <O,l <0.02 

H HCKOTOpOe flOBbiWCHHe noc.ne 

nero· K a KOHue patlothl. ClleJJ.yer 

OTMeTHTh, O)tHaKO, 'ITO see H33· 

B3HHbiC H3MCHCHHll 6biJIH CTBTHC· 

1"H1JCCKH He3H3'lHMbl. 06l.eM naMSI• 

TH no BCCM HCCJJC)t0B3HHLIM TeCT3M 

B Te'ICHHe 2·H CMCHbl DOHH)f(at1'· 

Clf, npH'ICM H3HOOJlee Bblpa>KCU• 

HhiM oKasanocb yMeHhWCRHe o6'be

Ma CJIOBecHOii H llll~pOBOH na

Ml!TH. 
PesyJJbT3Tbl HccneAOBaRHII 

<j>yHKllHOHilJibHOro COCTOHHHII BHH• 

MaHHll 11 naMstTH y oneparopos 

npK pat50TC a 3-A cMeRe npaae

.Iteftbl R. Ta6JI. 3. 
H:ccne.n.oeaHHll, npose.n.eH· 

HbiC B .3·A CMCHe, noKaSaJIH no

HH>KCHIIC KOHU.CHTP3llHH BHHMa· 

1f.Hst H yMellbWCHJre ofu.eNa na• 

MRTH B Hat5JIIO.lt3CI\!Oll npOijlecCHO· 

aan&uoA rpynne. Ha1t6onee Bbl· 

plD!(t!HHble HSMeliCHKst OTMetJeHbl 

npH npoae.neHHH KoppeKTypHoro 

TecT3 H onpe,ne.neHHH o<i"beMa 'IHC• 

JIOBOH fl6}1SITH. 

CpasHenae peaynbT3TOB He· 

CJie)tOBaiiHH B 1,. 2 II 3·11. C~te· 

H3X OOK8Sb188CT, 'ITO H8HMeHee 

BblpalKeHb! 113MCHeHHSI KpaTKOI!peMeHHOA npORSBO.'lbHOit 08MSITH H BHHMaH.Hll B 1-A CMeHe~ Co· 

ROCT88JIHH OTMC'ICHUYIO Bb!WC TeH)teHilliiO K QOBbiWelil!JO KOHLleHTp3IJ.HB BIIH!14311HR II O.llHOBpC• 

MCRHO K OOHHlKCHIIIO o6bC~Ia 'IIICJIOBOA naMJITH U KOHU.C l·A CMCHbl, NO)f(HO npe.ztnOJIOiKHTh 

¥CHJJeHHe npou.ecca B036YJK.!ICHHH Bb!CWHX OT,!J.C,10B IJ.c:!HTp3JibHOH nepBIIOK CHCTeMbl, KOTOpoe 

llOlKHO pacu.eHIIRIITb KllK O.!(HH 113 1IpH3H8KOil lla'lHfta!Olll,CI'OCH yTOM,1CH!Ill. . 

HafiJJJO,naeMall H3M!I .ztHHaMHKa ncHxo.torH•recKHX noKa3are.1eA 110 2-~ 11 oco6eaao 

3-it CMeHaX, xapaKTepH3YIOlll3.RCll ocnat5JICHI1t!M 13HHM311Hll H yMeHbWeiiHCM 06'belda ll3MSITH, 

QOSBOJilleT I'OBOpHTh o6 ycHJIC!lHII npO!lCCCa TopNOlKCIIIIH B Bb!CWHX OT)teJiax I'OJIORHOrO M03ra 

11 passHTHH 6onee rnyOo.Koro yTOMJJCHIUI y o6c.~e)tyeMbiJC. Haa6o.1ee llblpalKCHbl .:na HSMI:!He

HHll, no H8Wll!ll .li3HULI11, npH pa6oTe B 3·1t C~!t!Hil, 0CKOBbiB3l1Cb !i3 pesyJJ&TaTaX Co6CTBellltbiX 

H86JIIO)I,eHHA, a TbKlKe .U.BIIHbiX JIHTepaTypbl, MOlKHO C)I,CJiaTb IJbiBO)t 0 H81160.'!eC He6Jtaronpllll T• 

uou · XitpaK-repe pa6otbl onepuropou BU. s yc.~osJHtx 3-l!. cNeRbl, a a 9TO yKaablsacr If Go.1ee 

HBSKBll ilpouasoAKTe.;rbKOCTl:. v.x TPY.!l:t -

PesyJII:.TaTbl namax accJie.ztoaanHii )J.awr B03MOiKHOCT& peKoMeJt.!tosai:b paapa6oTKY rJCH· 

!Xo<j>HsHonorH•IecKH o60CHOBaKHOro pelKHMa Tpy,'la onepaTI)pos BU.. npeAycMaTpHsawutero pa

UHOH8JIHS8IlJIIO pa6arbl B HO'IIIOA CMeHe, 8 'laCTHOCTK npose)leKI!e onepaQRK Hal!CiOJJbWCil AJJH• 

Te./lbHOCTH (Tp3HCJ1lll.\H!I 60JibWHX nporpaMM II C'ICT 00 fOTOilbiM nporpaMMUM),. 'ITO B 3H8qll· 

TeJJbHOK Mepe cnocoGnayet noHH>KCHHro aanplfm:eliaocTH TPY.lla oneparopa aa llYJibTOIII 38M. 

B AHeauoe nper.i11 npH H3BeCTROH HHTeHCHBHOCTH sarppKH oncpaTopa iKC.~aTeJJbHO, 'IT06bl 011 

qepes Ka>KJJ.ble 3-4 " MCII.IJI xapaKTep pa6othl. HanpHMep, oneparop, pa6oTruoutuil sa nyJII,· 

TOU 9B.M, cnyCTSI 3-4 q .llOJUKeR llOMeHSITbCll MCCT8MH C onepatopoM, npHHiiM!I.IOlll,HM 38Jt8Hiie 

II 8biJl810UJ.ItM pesyJibT8Tbl. 

JI 11 TEPA T y p A. 11 BaH 0 B. c M 0 JJ e H c K II A A. r . nc~t:matp!HI, nespo

.IJOfKst H liKcnepaMeHTaJibH3ll ncl!xonoralr. Bhln . 1, 1922, c . 80-89. - JI y K a y c K. a c A. C.

B KH.: <l>HSHOJlOfHll Tpy.:~;a. M., 1967, c. 195. - n JI aT 0 H () IJ !(. I(. Borrpocbl ncHXOJlOri!H 

TPYJ13 • .M., «Me.ilJillHIIa», 1970. -Po 3 c n 6 JI aT B. B. llpoGneMa yTOMJICHHll. M., 1961. 

nocrynKJia 29/X 19H r. 

T. PaxMaHoB 

YAK 815.285.41.011;.46 

BJIH~HHE SA3Y,l(HHA 

HA HMMYHOSHOJIOfH'IECKYIO PEAKTHSHOCTb OPrAHH3MA 

Ys6eKcKHli HayqKO·HcC.Iie.ztOBareJibcKKA HHCTHTy-r caRHTapuu, rllrReHbl H npO!JleCCl(OHaii&HhiX 

aa<Sone&aHml, TawKeHT 

SaayJlHH BlinyCK3CTCll . cjlHpMoA cfeiirH» {UiseAua(>Hll); CaeJteHIIII 0 ero TOKCK'IHOCTR orpa• 

uaqHBIIOTCII OTJleJibHbiNH coo<iiAeHHRMH. llpenapaT s QHCTOM BH.Ile npe)lctaBJIHet co6oil 6ec· 

U.BeTH)'IO MacJJIIHifCTYJO lKH.llKOCTb CO CDCI.{H~H'IecKHM sanaxoM. 0H xopowo paCTBOplleTC.II B aue· 
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II HCKOTOpoe OOBbiWCHHC UOCJie 
Hero· J.1 8 KOHUC paOOrbl. CJieJlyeT 
CYfMCTHTb, OJlHIIKO, 1ffO Bee Ha3• 
B3HHblC 113MCHeHHH 6b1JIH CT3THC• 
TH'lCCKH lle3Ha•IJll.fbl . 06'beM fl3Mll• 
Til no IICCM HCCJICJlOB3HHblM TecTIIM 
B Te'lCIIHC 2·11: CMCHbl CIOHHlK8eT• 
Cll, npH'IeM H31100JICC Bblp8lKCH• 
HbiM OK338Jl0Cb YMCIIbWCUHC o6'be· 
Mil CJIOBeCHO!I: H UHcl>posol\ fiB• 
Ml!TH. 

Pc3yJII>T8Thl HCCJIC.IlOBaHH!I 
ci>YHKUII0118Jlbi!Of0 COCTOHHHJ! BHH· 
MaHHII 11 naMJ!TH y oneparopos 
npH pa6oTe s 3-li: cMeHe np11ae· 
.o.eHbl B T86Jt. 3. 

VlccnenosaHH.!I, npose,3;eH-
HbiC 8 3·if CMCHC, llOK33aJIK no
HHlKCHHC KOHUCHTP3UHH BHHM8· 
HRll H yMellbWCHIIC OO'bCM8 na• 
M!ITH B ua6n!O)li!CMOH npcxj>eccHO• 
HaJibHOH rpyn ne. Haa6onee Bbl· 
palKCilHb!C H3MCHCHllll CYrMC'ICHbl 
npK npOBC,!(CHHK KoppeKrypHoro 
TCCT8 H onpe.ncJICHHH oei1>eMa 'IHC· 
JIOBOH llBMliTH. 

CpasneHHe pc3yJi t.TaTos HC· 
CJICJ!;OB8HHM B 1, 2 R 3-11 CMe• 
H3X llOK83hiB8eT, 'lTO HaHMeHee 

t!ITii II BHHM81lllll B 1-R CMeue. Co
HUCHTp8UHH BHIIM3HHll H O.D;HOBpe• 
l-ii CI\ICHbl, MO.lKHO npe,ll.ilOJIOlKHTb 
.~bHOH HCpBHOil CKCTC~tbl, KOTOpoe 
JCll yTOM!leHHll . 
lK333TeJICH HO 2·1\ H OC06ellHO 
11 yMeHbUICUileM oObCMa iliiMSITH, 
BblCUI!IX oT.~~;enax ronoanoro Moara 
HaH6o.'lee sn~palKeHw 3TH H3MeHe· 
aSJCb H3 p e3yJibT8TUX co6<'.TBeHHhlX 

BhiHOtl 0 Uai!OOJICC HC6JiaronpHll T· 
.teHbl, na 3TO yxaablsaeT H 6 o ,1ee 

, p eKOMCHAOBUTb p a3p<t60'tll:y fiCK· 
o B BU. npeJlycMarpKaarow;ero pa
~emte onep ;utKit HaK60.1bllleil JlJIH· 
OBbiM nporpaM~laN), 'ITO 8 3H8'1K· 
ytta onepaTopa 3a ny.ilbTOM 38M. 
oneparo pa >KenarenbKO, •rro6bl OR 

oncpatop, pa6crraJOw;Hl! 38 nynb 
epaTopoM, npKHHM810lli;HM sa,n;aHIIe 

i ii A. r . ncnxHarpH!!. Hespo-
1-89.- J1 y Kay c K a cA. C.
o s K. K. B o npocb! ncHxono r ltH 
npo6JICM8 yTOMJieHH51 . M., 1961. 

nocTyn11.na 29/X 1974 r. 

Y)J.K 6I$.285.4t.OI5.4t 

-IOCTb OPfAHH3.\\A 

.K, n!rKCHb! H npo!jleCCICOHliJibllhl X 

c8e,a;eHHll o ero TOKCH'IHOCTH orpa
OM BH.Il.C npe.D;CT88JIHeT co6oA 6ec· 
r.a . On xopowo pacrnopReTCll 8 a~te· 

. ~-

::. 

',:-. 

i: _ ,. 

TOHe, OOHSOJie, KCIJJIOJie, cnHpTC H .n;pyrHx .opraHR'I&KHX paCTBO[lll're.!IRX; no ri(JlpOJIHTH'IeCKOA ycroli'IHBOCTH 6asy,li.HII yCTynaeT THO<j>ocy. B KIICJIOH cpe.n;e 011 THJl[lOJIJI3YeTCll B 12 pas 6biCTpee TRO<j>oca (H. H. MenbHHKOB). 
C JteJib!O H3)" !eHHll HMNYH06HOJIOfK'lCCKHX C.D;BHTOB B Opr8HH9Me CIO.ll B03JlelkTBHeM 6a3YAHKa Mbl JJ;D3lKJlhl npoBOJ1HJ!H o6cne.rwsaHKe JIJO.ll.eA s noJieBbiX yCJIOBHI!X fyJIHCTancKoro pailoHa Chlp.o.apbHHCKoii o6.nacTH. HaM y.nanOCb Bbi!IBHTb orKJIOHeHHH ayTOHMYHKY.X flOK338TeJieH II 6HOXIIMH'ICCKHX CllBHrOB y p83JIH"'IIbiX rpynn H8CeJJCIIH!I, npO>KHB3101IlHX B IIICCT8X HHTCIICHBI!OfO ll[lHMeHeHHll neCTHUHJI.OB. 
Bee 06CJICJlYCMbiC 6biJIH pB3.D;CJleHbl 118 3 rpynnbl. l-10 H3 HHX COCT3BJI!IJIH pa6o'IHC, ·> KOTOpble B CBOeH ·rpyli.OBOI\ (CHrii8.1IblJlHKH, 98llp31l!IlKKH, 38BeAYIOUlHe CKJ!a.a,aMII II .ll.p.) .llel!TeJibHOCTH HMeJIII KOHT8KT C neC'THUH.ll3MH. CTa>K pa60Tbl y HHX B8pbHpOBaJI OT 3 .llO 6 JleT. Bo 2·10 rpynny BXO.D;HJIII Y'!Blli;HCC!I 9-10-X KJ18CCOB C[lCAHHX WKOJI, KOTOpble liOCJie yqe6bl paCJOTaJIH 118 llOJI!IX, IIOMOI'8!1 pOJliiTCJII!M. B 3-10 rpynny BXO.llHJIII .ll.eTII pa6oqux cosxosa a B03p&C'I'e 3-5 JicT. 06cne.o.yeNb!X sbi6Hp81IH H3 "'HCJia Tex, KTO s re"'eHHe 4--6 MeC ·ue CIO,I(DCpl'll.llCR npocjlHJISKTH'IeCKKM fl[lHBHBK8M. 

.,.. V!s·sa '· peaKoA HHAHBH.D;yanbBO!l OCOOeHHOCTH JI!OllCfi p113H0f0 B03pacra H npo¢eccHA lilY nOJty'leHHYA MaTepMaJI np11 ero o6pa6crrKe'He cpaBHIIBBJIH c tl3HHhiMH KOHTPOJJbHOii rpynnbl, TaK K8K C'I.HTOJIH 60Jiee CyU~eCTBeHKbiM o6HapylKeHIIhle C,D.BIIfH cp3BHHB8Tb C «<loHOBI\IMH J18HHI\I• MH K8lK.D.OA rpynnbl. Depaoe oOcneAosauHe npoaOJlHJJH nepe.n. Ha'!anoM nocenHbiX pa6or. Ana· JIIIS M8TepllaJIOB ·nep!IOJI.H'ICCKHX Me)l!HtHHCKHX OCMOTpos He noSBOJIHJI Bb1H811Tb K3KHX·JIH6o JliiTOJIOTH'IeCKHX C,li.DKTOB B COCTOliRHH 3P,Op0Bbft o6cne.a;yeMb!X. 
OnpeJJ.eneaHe npOTHBoopral!RhiX ayroaHTHTeJI 11 aHTHTCJI K 6asy.n;uHy nposo.u.HJJH 2 ~o~.ero.D.MKaii:H O.D.HOBpeMeHHO - C nOMOW.biO «HenpeUHIIHTHpYJOlli;Cfl» KOMnJICKCB BHTlrTCJIO - 8HTK· reH pacTBopoM cepaoi<HCJJoro a:r.~MOHHH (A. 11. HHKOJiaea) H c noNOUlbiO peaKUHH nnccHsuoA reMarrJJIOTHH8UilH (Boyden). B pat'iore ncnoJJb90BaHbl BO.ll.Ho-xnopocpopwnble aHTI!reHbl RS opraHos, npHrOTosneHHbiX no MeTO.D.Y T. A. AneKceesoA. AHTHrtHbl HS nJla npHrOTo·M!Imr no MeTo.ll.y, pa3pa60TaHiloMy A. 11. HHKOJiaeBI>IM 11 11. 51. YcNaHOB"OH. 
Y pa60THHKOB, 'lbll TPY:llOBaH JleiiTCJibHOCTb Cfli!38Ha c liAOXHMI!KaraMH, y>Ke"a rrpeanocesHOM nepHOJJ. C l10MOW.b10 o6eHX MeTOJlHI< OOHapy>KHBIIJlliCb ayT0811TH'IeJI8 K TK8HHM ne'leHK, M03ra H .nerKHX, 1!0 II HeBbiCOKHX TI!Tpax. AyrOaHTHTeJI8 K TKBHliM IIC'ICHK K M03ra COCT38JIIIJIH s cpeJtHCM THTPe I : 21,74 11 1 : 20 coOTDeTCTBCHHO us 'IHCJia noJIOlKIITCJibHbtx CJiyqaea peaKuHA. Y OCTaJJbHbiX ·ua6JIJO)I.8CMbiX KOIITHHfCHTOB o6Hapy>KHTb UIIPKYJJHpyJOW.HC npOTKBOOp· TIIHHble 8yT08HTHTCJI3 He YllaJIOCb; BllTHTeJia K 6aSy.lUHIY K3K y pat'iOTBIOW.IIX, TliK H y OCTaJibHl.IX o6cJICllYC~IbiX TG>Ke He t'ibiJIH Bbll!BJICHLI, "'TO YKIISI>IB8CT HI! llOCT8TO'IllytO cneuH<jlH'IHOCTb npH· MCHCl!IILIX MCToJlOB ll:r.IMYHOJJOfH'IeCKOro HCCJleP,OBBHHII. · 

· Btopol! pBS TC ll<e KOHTifHre·HTLI 00cJJC)l083nH B Ct'.peJlHHe M8ll, K0fll8 npOBO.D;I!JIOCb OOpbiC· KHBIIHHe BcXO.llOB 60% 9MYJibfH[lOB3llllbllll KOI!JteHTpaTOM 6asyJlHII3 C IIOpMOil ero pacxo~a 0,8-1,2 Kr/ra. l.Jepes ne,n;eJJJO noc.ne o6pa60TKII npoBO.D.HJIH onpoc oOcJie.nye~~>biX H BSl!JIH y HJIX K[lOBb )I.Jill IICCJICJlOBBIIH!I • . Dpll 011poce HHKTO HS pa/IO'IHX He npC)I.'I>S!BJill,'l K3KHX·JIH60 lK3• JI06 Ha 3,11.0p0Bbe. npH lJOBTOp!!Olll BCCJICJlOBIIHHH CbiBOpOTKH KpOBH y 60JI)>U!llHCTI!II H36JIIO,li.BeMbiX o0Hapy>KeHbl UHPKYJJHPYIOW.IIC ayroaHTHTCJI8 KO BCeM HSY'IIIeMbiM oprauaM, HO npeHM)'· W.CCTBCBHO K TK81ll!M ne'ICHH R M03ra ." (peJlHilC nrrpbl ayroaHTHTCJI y p a6oTHHKOB, KOHT8KTH• pOBilBWKX _C npenajlaTOM, J]OBbiWtiJIHCh 0 Jl/2-2 pasa ; yBeJJH'I!fCallQCb "'HCJIO CIOJIO>KHTeJ!bHhiX peaY<Unir. ':Y Y'Hillli;HXCI! CTopWI!X K.'I3CCOB liiiXO)tHJIR ayroaHTHTeJUt B cpaBHHTeJ!bHO H113KHX. · THTPBX H B AleHbUieM ~OJIII'IeCTDe IIOJIO>KJiTe.llbHbiX cJiyqaes, lJelll y OCT8JlbHbi X KOHTHHrel!TOB. Hawn nccJie.~toBaRH!I noKa3MH 6o.nbwyJO ttyscTIIM1eJI&HOCTb AeTeA K liAOXHMHKaTy; y noJiosa· Hhl O!lCJICAOBili!HbiX o6napy:M<HH8JIHCb ayroanTI!TeJII! K TK~H!IM IIC'lCHII H lo!OSfa. Qnpe.ll.eJieHJlC HHTII'l'I'Jl K 6 a9}',ii.HHY noSBOJIRJ!O )'CT8.110BIITb, 'ITO HX cpe,:J.HI!C THTpbl BblliB• Jl.!IJIHCb OO'ITH O)lY.Hil i<OI!O y )J.OWKOJibHHKOB M WKOJibHiiKOB H t'ibiJ!H paBHbl B cpe)I.HCM J : 25,14 11 I : 24,62. O.nHaKo THTpbt npOTHsoopntHRbiX ayroaHTI!TeJJ CbJJIH Slll\leTHO BbiWe y leTeA 3-5 J!eT, '!eM y IUI<CJi bHI!KOB. 3TH SlRJII.'BHll npoRCXO.n;Hml He98BHCIIMO 0T TOro, ' ITO Y'I8WHCCll qepe3 onpe)leJieHHCJC BpeMll Henocpe,li.CTHCHHO HaXOlVWHCb Ha o6paOOTBHHbiX llOJillX, TOrJJ.a KBK AOU!KOJlbHIIKI! CibiJIH ll ll pa<:C'TOSIHIIH 500-1000 M. 
DpH napaJIJJCJTbJJOM onpe}l,eJJeHHI! a~TIIBHOCTH xonHHSCTepaabl CblsopcrrKH (no XecTpB· "Y) o6napy>KeHo CHHlKeHHe ee y scex COC.ijCJlYCMbiX. Tax, y pa6o'IIIX aKTHBHOCTb !jlepMeHTa CHH3HJ10Cb H8 18% , a y WKOJibHIIKOB H JlCTefl 3-5 JleT -(llll 12 II 15% CCOTBeTCTBeHHO no CpasHeHHJO C HCXOJllibiMH fl0KBS3Te.'lliMH. 

BhiBOl!bl 

I. npHMelleHHC 6a3y.ll.HK/l 8 CCJibCI<OXOSHl\CTBCHIIOll npaKTI!Ke COnpOBO>K.l(8eTCJI OOl!BJJe· HHeM UHPI<YJIJIPYIClllHX npcrrHBOoprllllllbtX ayroaHTIITeJI K pasJIH'IHbiM opraHaM H . BHTHTCJI K CBl!OMY npenapary. 
2. AyToHM~tyHHble CABHTH opraHK3Ma npoHCXOJl!IT He TOJibKO y JJHU, pa60TaiOmHx c ne· CTRUHJlllloiR, 110 H y )lpyrl!X rpyrm HIJCeJieHK!I - IJ.O!IIKOJibHI!KOB H WKOJibHHKOB. 3. B CBli3B c IIOJJY'teHHbiMH .o.aunur.tu peKoMeu.nyeM yqHrnBaTb pacCTOliHHll npR pacnoJio>KeHHR OOJICSbiX J!CJieA-}I;eTCKHX Cl1l!OB H CHHTBe KapaRTHRHbiX CpOKOB llOCJie oCipa6oTKR' nOJieA OaayJRHOM. 

JI l1 TEPA T Y P A. A JI e K c e e B a T. A. B KH.: Cospet.teHHSll npaKTH'!ecxu an.nepronorMll . M., 1963, c . 80. -Me JJ & H H K o B · H. H . Xm!Hll neCTHUIIJI.OB. M., 1968. 
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SANI'fARY·TOXlCOLOOICAL FEATURES OF BUTYL ALCOHOL UNDER CONDITIONS OF PROLONGED INHAI..ATION ROUTE ENTRY A. P. RumyantSto, N. A. Ostroumoua, S. A. tfslapoua, Z. R. Ku~toua, I. Ya. Lobancoa, · L. V. Tiurwoa, V. V. Chunikooa, P. A. Koltsmkoo Results of complex physiological, biochemical, hen:tatological and pathomorphol~lcal investigations or albino rab and mice, subjected lor a penod of 4 months to twenty-lour· o
1
ur 

inhalation of butanol vapours, showed concentrations of 40 and 6.6 mglm' to have an un. a· 
vorable effe~t on experimental animals, a concenlratlon ol 0.8 mg/m2 proved Tto k~e e!f~chve 35 well but~it produced no pathological shifts in vital functions of the body. a_ mg an o ac· 
count the published data on the subject, the ineflective concentration .or bulal_lolls set at a le· 
vet of 0.1 mg/m, in case of its twenty-lour-hour entry lor a long penod of time. ; ' I · .lloKTop MeJl. Hay K A. n. Py,wm~e6' H. A. Ocmpoy.w.osa, KaHJl. MeJl. HayK C. A. Acmanooa, 3. P. Kycmosa, H. fl. Jlo6aHoea, Jl . B. TuyHosa, B. B. lfepHUK06a, KaHJl. MeJl. ttayK n. A . KoMCIIUIC08 

CAHHTAPHO·TOKCHKOJJOrH'IECKA.H XAPAKTEPHCTHKA 6YTHJIOBOrO CnHPTA 8 YCJIOBII.HX ErO .llJIIITEJibliOrO HHrAJJ.HU.HOtiiiOrO nOCrYflJIEHlUl 
Hay'lHOoiiCCJieJlOBaTeJILCKHA HHC111T}'T runltHLI wopcxoro Tpaucnopn MltuHCTcpcrsa 3,4paBooxpauennR CCCP, JleHIIHrpaA 

I 
-· 5yrunoBhlif cmtpT uaxo.IUtT ace oonee wnpoKoe npnMeueHue a xur.tuu no-JJHMepoo If fiJJ8CTH'lecKHX M3CC. ~ro JlllKTyeT HeOOXO,!:UIMOCTb ]taJJbHeifwero lt:!Y· 'leHHSI TOKCH'leCKOro lleitCTBIUl Cl}'T3110Jl3, B oco6eHifOCTf! B M3Jib1X KOHI.teHTp8• Q.H'IX. XpouuqecKoe lleitcToue 6yTauona Mbl H3}"18JIH 8 onbiT&lC ua 6e.nblx Kpbl· C3X·C8.MU3.X H 6eJlbiX MbiW3lC·C3MU3X. JaTp3BKy OCytUeCTBJISIJJH 9 KaMepax eM· KOCTbiO 0,46 M3 llH113MH'IecKIIM cnOCOOoM KpyrJJOCYTO'IIIO 113 OpOTSJ>KeHHH 120 cyr. )l(usoTHble 6brJJJt pacnpe.n.eneubl ua 4 pamtble rpynnhl no 36 Kpblc u 30 IIO>IWeA a Ka>~moA. Buyrpu KaMep Kpblc pa3Me!UaJllt cso6o.a:uo, MbiWeA -B KJieTKe. l·SI rpynna >KHBOTHbiX CJJyamna KOHTpOJJeM (ttepe3 Ka.Mepy, r,!le OUH H8XO.llHJJHCh, nponycK3JIH 803llYX nor.tt!IUeHIUI), a OOCJJellYIOIUIIe 3 rpynnbl no.a:Bepranu 3aTpasKe 6yTHJIOBbiM cnnpToM 8 KonuenTpauunx 0,8±0,05; 6,6±0,4 H 40,0± 1,4 Mf/Ms COOTBeTCTBeHHO. 8 xo,ne 3KcnepHMeiiT3 KOIIUeHTp3UHH 6yTHJI080ro cnupTa 8 33TpaBO'fHbiX J{aMepax onpeAeJts!JJJf 3--4 pa3a a ueJleJJIO ua ra30BOM xpoMarorpa4Je cl.(aer-4». 

3a apeMR xpouH11ecKoro onbiTa cymecToeuubtX pa3nH'lHii 8 noae.!teHKK OO.ltOObiTHbiX >KJIBOTHbiX no cpa8HeHliiO C KOHTpOJteM He OTMe'ISJIOCb; JIHWb y >KIIBOTHbiX 3-A rpynnbl na6JJIOJlanacb noablweuuasr arpeccHDHOCTb qepe3 30 cyT OT H3'13JI3 3KCnepHMeHTa, npO.llOJI>K3DW3J!Cft HeCKOJibKO llHeti; DOOC.1e,!lCTBHif ux no~enue uopMaJJH3083JJOCb. Bucwuuii BJIJl no.a.onbiTHbiX >KHBOTIIbiX cymecreeuuo ue OTnuqancsr OT 8Hewuero Balla KOttTpon&HbiX >KUBOTHbiX. Bee TeJia. B 80-120-e cyrKK onbiTa y MbJweii 2-A rpynnbl H na 120-e cyTKH y Mhlweii 3·1 rpynnb16WI JlOCTOBepuo OOnbwe, GeM a KOKTpone. llepe:~ 30 cyr OT Haqana 3KcnepltMeHT3 y Mblweii onpe.a.eJinJJH npoJlOJJ>KH· Te.JihHOCTb reKceuanoaoro uapKOJa • .Umt nora 10 >KJIBOTHbiM Ka~oli rpynnbl eKyrpu6piOWHKHO aae..a:eu reKceuan u3 pac'leta 75 Mr/Kr . .ll.nliTeJJbHOCTb uap· K033 y MbiWeH 3·A 114-H rpynn OK33:lJID('b JlOCTOBepuo MeUbWe, 'leM B KOHTpone. Y CTOH'IHBOCTb K cpe.!tnecMepre.n&Hoii Jl03e 6yt11noaoro cnnpTa y MhlweR onpe.a.enRJJH TaK>Ke 'fepe3 30 cyr OT II&'IIIJia 33TpaaKu. CMeptHOCTb, npocnemeunast 8 Teqeuue 7 cyT, CttHlHJiacb 80 ocex onbiTKbiX rpynnax; CT8TIICTH11ecKu .a.o· croaepuoe p83nuque c KouTponeM 6uwo y >KHBO'l'HbiX 3-A u 4-li rpynn. 8 xo.ne 3KcnepuwenTa y Mblwcii acex rpynn BbUJBJieH $a30Dblri xapaKTep H3MeneHHSI ~biWe'lHOrl Cll•lbl C 06lJ.lCii teH.D.eHuHeH K B03p3CTaHIIIO ee no Mepe yse;JHq~HH.R eeca MbiWeii. 
JlnH OUeHKH <PYHKUHOH3Jlblf0f0 COCTO!IHUR uepnuoii CIICTeMbl y MbiWeit H Kpblc uccne.o.ooanu ycnoeHope¢JteKropn y10 JteRTe.ll&HOCTb no .a.8urateJibHO·o6oponnTe.'l&uoi\ MeTOJlHKe (H. c. A.neKCatmpoa H H. r. MaJJJil.{Kaa). y Mblweit BCe:< OObiTHbiX rpynn li3MeHeUHH HOCIIJllf 80Jiti006pa3HbiH X3p3KTep, HOB UeJIOM OtMe'fa.JJOCb YCHIIeHJie )'C•lOBHOpetfJJJCK1'0pHOit JlellTe.JlbiiOCTII. Y no.n.onLITHhllt KpblC ~0 cpasueltHJO C KOHTpOJibHbiMII T~K>Ke H86JIIOJl3110Cb ycuneHHe YCJJOBUO· pe4J-1eKtopuoif ..'leHTenbllOC'lH n Te<Jeuue 8cero 3Kcnep~tMellla. Bo 2-ft rpynne Mbtweli, ua 60-e cyTKH, o 3·it rpynne - ua 30-e u 60-e cyrKu, a 8 4·11 rpynne-113 60-e H 90-e CYfKH XpOHHttecKoro 3KcnepHMeHT3 CT3THCTllqecKJI .llOCTOBepHO yMelthW3JJHcb noK838TeJJH nopora ucpol:IO.:Mblwer.tuoro pa3Jlpa>KeHHR no cpaa· HemtJO c KOHTponeM. Y Kpblc 3-A u oco6euno 4·A rpynnbl cuu>Kanacb cnoco6· HOCTb uenTpaJibHOI\ uepBHOH CHCTeMLl Cyt.ll.UipOB3Tb UO.llnoporOBble HMnynbCbl. 12 
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no OKOtA3HHH 3KCDepHMeHTa DOJJ.ODblTHhlX H KOHTpOJibHhlX MbiWeii flO.Il· 

seprnH Ot5UleMY O.llHOKp3THOMY peHTreHOBCKOMY OOJiy<leHHIO B .ll03e 600 p • 

rH6eJIH lKHBOTH~X HK B OJJ.HOH rpynne He 6biJIO, T. e. Pa.li.HOYC10H'IHBOCTb Mbl· 

weA He H3MeHHJI3Cb. ' 

Pa6oTOcnoco6HOCTb . 6e.nhlx Kphlc oueHHBa.nH no Me'l'O.IlHKe IO. 11. BacH· 

JieHKO. Ha 80-e H 100-e CYTKH 9KcnepHMeHTa 3aperuCTpHposauo .noc-rosepHoe 

no cpaBHeHHIO C KOilTpOJieM CHHlKeBHe paOOrocOOCOOHOCTH KpbiC 3-H H 4-H rpynn. 

flcrpe6.nesHe KHcnopo.na KphlcaMH onpe.nemrJIH aa annapare C. B. MHpo

nonbCKoro. 3a sea. nepao.n 3KcnepHr.teHTa aa6Juo.n3Jiacb TeH.JleHIUUI K CHH· 

~eHHIO OOTpe6.neHHSI KHCJIOpo.na, CCOOeHHO 3HaqHTeJibH3JI y JKHBOTHbiX 3-ll 

H 4-i\: rpynn. Ha 120-e CYTKH 33T?3BKH CHHlKeHHe nOTpe6JieHHSI KHCJJOpo.na 

JKHBOTHIIIMH 3THX rpynn 6hlJIO JlOCTOBepHbiM. . 

fuM,eHeBHe 3KTHBJIOCTH IPepMeHTOB CJJ}qKHT O.llHKM H3 H3H6anee TOHKHX 

nOK333TeJieA C.llBHl'08, npOHCXO.IlSIIIUIX B opraHH3Me npu B03,neHCTBHH noape~

)laiOID,el'O areBTa. AKTHBHOCTb KaT3Jia3bl KpOBH, onpe.ne.nsreMaSI aaMH no Me

ro.ny A. H. Baxa H C. P. 3y6Kooou, ae H3MeH.~tJiac&; HCKJIIO'IeHHe cOCTaBHJIH 

KphlChl 3·A rpynflhl, y KOTOphiX qepes 1 Mec OT H3q3Jia XpOHHqecKoro ODhiT3 

K3T3JI33HblH HHAeKC OK8.33JICH .llOCTOBepHO BhiWe, qeM B KOH't'pOJie. AKTHBHOCTb 

xonHH3CTep33hl Kposa, Hccne.nosaHHaH no Mero.ny XecrpHHa, nashlw3Jiacb npH 

H36paHBhiX KOHueHTpaUHRX 6yrHJioBOro cnHpTa. HaH6oJiee noKa3are.rtbHbl 

pesyJJbTaThl HCCJie.ll.OBaHHR H3 3-M >,(ecsrue OObl'l'a. MaKCHMaJibHhle H3MeHeHHR 

B 3TOT cpOK OTMeqeHhl y KphlC 4-A rpynnbl, no.nsepr3BWHXCR 803)leHCTBHIO H8H-

6anbweA KOHU.eHTpaUHH H3y<l3eMOl'O .llJt3. 4epes 1 Mec fiOCJJe OKOHqaHHH OObiT3 

BCe pa.3JIHIIHSI Me>tmy rpynna.MH crJIWKHB3JJHCb; 3TO fi03BOJUU!T C'IHT3Tb, qyo 

OOHapy>KeHHble C,!lBHrH HOCKJIH o6paTHMhlH X8paKTep .. 

AKTusuocn. 2 YpaHcaMHHas KpoaH H neqeHK - acnapTaTaMHKO<tJep33hl 

H 3JI8HHH3MHHocpep33bl - onpe.AeJIHJIH Ha 60-e H 120-e C}'TKH OrJhlT3 H qepe3 

1 Mec !lOCJJe ero OKOtA8HHJI . AKTHBHOCTb acnap-raT8MHHoQlepa3hl He H3MeHSI• 

nacb HH B ChlBOpOTKe KpOBH, KH a neqeHe . AKTHsHOCTb anaHHHaMHRO<l>ep33hl 

6biJI8 !lOABep~eHa H3MeHeHHJIM - · OH3 TO yBeJIH'IHB3JlaCb, TO yMeHbWaJI8Cb 

8 CbiBOpOTKe KpOBH H ne<~eHH 80 3Cex OIIhlTHhlX rpynnax KphlC. 

CYIUectBeHHhiX H3MeHeKHA KoHueuTpauHH reMorJio6HHa H KOJIHlleCTBa 

:!)J>HTpoUHTOB B nepH«<JePH'IecKOH xpoaH ue OTMe'laJIOCb. B KaqecTae noKasa

re.rtil :')pHTpOfl0338 HCDOJib30B8HO O.Jpe,lleJieHHe peTIUC)'.;10U.HTOB B nepH!PepH'Ie· 

cKoii Kpos!f. BhiSIBJieuo JtOCTOBepHoe yBeJIH'IeHHe 'IHCJia peTHKynouHroB Ha 

60-e C}'TKH 01JhlT8 8 3·if H 4-H OflbiTHhiX rpynnax; H3 90-e CYTKH 31'3 Te}(AeHUHSI 

COXpaHSIJl8Cb TOJlbKO B 4-H rpynne, a K OKOHqaHIUO 3KCnepHMeHTa KOJlH'IeCTBO 

peTHKYJIOIJ.HTOB y scex no.nollblTHhiX lKHBOTHhlX CTaTHCTHqecKH ue paaJIH'la

JIOcb. OpH HCCJJe,!J.osaHHH 11epes 2 Mec OT aaqana OllLITa CHH~anacb nepOKCH· 

.lla3H8SI 3KTHBHOCTb- HeATpo<tJHJIOB y KphiC BCeX OflbiTHhlX rpynn, a qepe3 4 MeC 

OH8 BOCCT3HOBHJI3Cb .~ · 

KHc.nOTHaH CTOHKOCTb 3pHTPOllHTOB CHWKa/13!.:b so scex oru.~THbiX rpyn· 

nax llpH HCCJ!e.ll.OB3HHH qepea 1 Mec OT H3'13JI8 XpOHlt'lecKOH 38Tp8BKH Kpblc ; 

B nOCJie,llYfOWHe cpOfCH OHa HOpMaJIH30BaJI8Cb. 

· H3MeH.srJJocb cpyiJKUHOHaJibHoe cOCTORHHe ropr.toHanbHOK CHCTeMbl. Onpe

JteJteHHe norJIOlll.eKHSI. pa.~~.aoaKTHBHOJ'O iio.na lll.HTOBH.nHOH ~eJieaoii, npo8e.neH

Koe nOCJie OK0Hti3HHSI Xp0Hif1leCKOli 33Tp3BKH, IJ03BOJIHJIO KOHCT8THpOB8Tb 

noBbiWeHHe <tlyHKU.HOHaJibHOii 3KTI-\BHOCTH lKeJlt3hl y scex IJO.IlOIJbiTHbiX KphiC, 

npH'leM B H8HOOJibW¢H CTeneHH - y Kphlc 2·H rpynm:al . nOTpe6JteKI:fe KHCJIO· 

po.na npH ltOJIOAOBOA : npo6e AOCTOBepKO CHHlK3JIOCb TOJibKO y KphlC 3-il rpynnhl 

K KOHUY 3aTpa8KH. 3o3HuoneaHqecKasr peaKUHSI ua 8Be.AeHHe AKTf HOCHJia 

q>a30BhlH xapaK'rep KOJie6aHHH y KpbiC 3-K H 4-~ rpynn; HOpM3JIH33UHlt OTMetle· 

H3 <1epe3 1 Mec nOCJie OKOH'I8HH11 OllbiT3. 

0aTOMopqx>norH4ecK311 K8pTHH3 80 BHY"IpeHHHX oprauax 6eJJhlX KpbiC 

4·H H 3-A rpynn xapaKTepH3083JI3Cb HapyweHHRMH KpOB006paiUeHHR (pacWH• 

pe&He H !lOJIHOKpOBHe COCY.IlOB, .llHSDe.rte3 3pHTpoU.HTOR, HBJieHHH cta3a H T. A·) 

H ~YHKUHH .AhlXaHH* (aTeJJeK"I33bl, 3M$H3eM8 B JierKnX), .llHCTpO$H'IecKHMH H 

uexpo6HOTHtlecKHMH : H3MeHeHHJIMH KJieTO~HhlX 3JieMeHTOB 8 napeHltKMe H HH· 

~ . .. 
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Tepcrau.Hanhaoif maHH. Mop<PonorH'IecKHe HJMeHeHHH 6blnH 6oJiee Bblpa>KeH· 
HbiMH B nerKHX, OCo6eHHO npH H8HOOJ1bWeH KOHU.eHTp8U.HH napoB 6yT8HOJia. Y KpbiC 2-fl rpynnbl onpe~eneHO pacwHpeHHe H nOJIHOKpOBHe K8nHJIJIHpHOH ~ 
CeTH, lfHOr~a C .!tH80Eme30M 3pHTPOUI!TOB, JlHCTpcxp!NeCKHe H3MeHeHHH OT• :: 
)leJJbHbiX KJieTOt!HbiX CTpyKTyp, HO Bb!pa>KeHHOCib naTOMOp<t>onorHt~eCKOH K8p• . 
THHbl 6biJI8 3H8t!HTeJibHO cna6ee, lleM y KpbiC 3-H H 4-i{ rpynn; y li8CTH Kpblc 2-ii rpynnbr Mop¢onorHt~ecr<He H3MeHeHHH ae o6aapy>KHsanHCb aosce. ;; 

1-haK, s peJyJibTaTe xpoaHqecKoro onhrTa c Hcnonb3osaHHeM rnHpoKora;: 
KOMnneKca p83H006p83HblX MeTO.ltHK o6aapy:>KeHbl H8t[8JJbHble npOHBJieHHJt:' XpOHHl!eCKOH HHTOKCHKSU.HH npH 38Tp88K8X :>KHBOTHbiX napaMH OyT8HOJ18 s ' . 
KOHU.eHTp8UHHX 40 H 6,6 Mf/M 3 . Petlb H.lteT 0 CHH:>KeHHH CyMM3UHOHHOH cno
C06HOCTH ueHTp8.'1bHOti HepBHOH CHCTeMbl, CHH:>KeHHH 303HHOneHHileCKOH peaK" -' 
U.HH aa BBe,!l.eHHe AKTf, CHH:>KeHHH noTpe6neHHH KRcnopoJla H T. Jl. TaKHe · 
HJMeHeHHH npOTeK8JJH <fla30BO, OTp8:>KaH ¢830BOCTb npouecca ¢opMHpOB8HHH a~anTaUHR (f. n. BaoaHOB). no pRay noKa3aTe.neii {Mb!Wel!H8H CHJI8, pa6o
TOCnoco6HOCTb, npo6a Topua, KHCJJOTHaa CTOHKOCTb 3pHTPOUHTOB, nepoKcH· · 
.1!83H8H 3KTHBHOCTb HeHTpOcpHJIOB) npOHCXOJlHJI8 HOpM8JIH38UHSl eme B npo
uecce 38Tp8BKH >KHBOTHbiX, qro, nO·BHJlJIMOMy, T3K)I{e CBH.I!eTeJibCTBOB8JIO 06 
a~anTaUHH K .l!eifc~BHIC M8Jil:>IX KOHUeHTp8UHH 6yTaHOJ!a (E. I1. Jli06JIHH3 H ·. 
coasT.; H . M. TpaxreH6epr H coaST.). 

HapMy c npH3H8K8MH ymereHH.fl Tex HJIH HHbiX <f>yHKU.HH na•IUUV~··•u•\,D" 
npostBJieHHH CTHMYJIHpyromero (HJIH pa3.n.pa:>~<arow.ero} .n.eitcTBHH 6yraHona . 
KOHU.eHTp3U.HSIX 6,6 H 40 Mf/M3: YCHJieHHe yCJIOBHOpe<f>.ryeKTOpHOH .ll.eSITeJlb-: 
HOCTH, nOBblllleHHe nopora HepBHO·MbiWellHOro pa3~pa:>KeHH}{, OOBbiWeHHe 
<f>YHKU.HOHanbHoA aK1 HBHOcTH InHTOBH.ll.HOH )l(eJie3bl. O.I!HOBpeMeHuoe npOSIB· 
JieHHe nospeJKJt8IOillero H CTHMYJIHPYIOI.nero ~eHCTBHSI 6yT8HOJI8 CBH)leTeJib· 
CTByeT, O'leBH~HO, 0 TOM, 'ITO 3TH KOHUeHTp8UHH H8XO.ll.HTCH Ha ypOBHe nopora ~eHCTBHH. . 

npH KOHUeHTp2U.HH napOB 6yTaHOJJ3 0,8 Mr/M3 OTMetraJIHCb 1e :>Ke npOHB· 
.'!eHH.fl CTHMym:ipyiOW.ero .!l,eHCTBHSJ, a npH3H8KH yrHeTeHHH <PYHKU.HK Bhlp8-
:>K8JIHCb JIHWb B llOEH>KeHHH 8KTHBHOCT1i 8J18HHH8MHH0cflep83b1 KpOBH H neqeHH, 
CHH:>KeHHH KHCJIOTHOH CTOHKOCTH 3pHTpOUR10B H nepOKCR.lt83HOA aKTHBHOCTH 
neiiKOU.HTOB. HRaqe rosop.H, xpoHHlleci<oe neiicTBHe Ma s Manhlx KoaueHrpa· 
UHSJX orpaHHtiHB3eTC.fl rnaBHbiM 00p830M TOpMO:>KeHHeM ¢lepMeHT8THBHOH 3KTHB· 
HOCTH ( Stokinger). AKTHBHOCTb anaHHHaMHHo<f>epasbl CblaopoTKH Kpoeu H 
netleHH H0pMaJIH30B8JI8Cb nocne OKOH'I8HHH 38Tp8BKH KpbiC, 3 no llOK833TeJI$1M 
KHCJIOTHOH CTOHKOCTH 3pHTPOUHTOB H nepOKCH~33HOH 3KTHBHOCTH HeHTpoq>HJJOB 
.HOpM8JIH38UIUI npo i30WJI8 B npouecce 38TpaBKH JKHBOTHbiX. 

Pe3yJibT8Tbl HaJIHx uccnEmoaaHHH Haxo.n.HTCH a yAosneraopHTeJibHOM co
OTBeTCTBHH c .n.aHHbiMH B. 1\. BaiiKoaa H coasT. 0HH Ha6nro.n.aJIH y no.nonbiT· 
HbiX Kpblc H3MeHeHHSI no 6on&woMy 4Hcny noKa3areneii npH KOHUeRrpauHH 
6yraHona 20 Mr/M3, HO npH KOHU.eHTp8UHH 1 Mf/M 3 OTloteQaJIH TO .. lbKO Te!UleH· 
UHIO K CHH>KeHHIO nOTpe6JieHHSI KHCJIOpO.ll8 I{ yMeHbiiieHHe npOHHU8eMOCTH 
rHCTOfeM3THlleCKOfO 6ap&epa ceneseHKH. noK838Te.'IH, no KOTOpbiM B HSWHX 
OllblT8X npH KOHUeHtp3UHH 6yraHOJia 0,8 Mf/M3 onpe,o,enHJIOCb yrHeTeHHe, 
3TH 8BTOpb1 He HCCJie)lOB3JIH. 0HH H3y<JaJJH eme .lleHCTBHe 6yT8HOJI8 Ha opraHH3M 
B KOHUeHTp3UKH 0,1 Mr/M3• 

TaKHM o6p330M, B pe3yJII.TaTe uccne)loBaHllA B. K. BaAKoBa H coasT. 
H C06crBeHHbiX ~aHHbiX TOKCHqecKoe ~eHCTBHe napoB 6yraHOJia B XpOHHtleCKOH 
Kpyr JIOCYTOilHOH 3-4-MeCHtiHOH HHf8JIHUHOHHOlt 38TpaaKe paccMOTpeHO npH 
KOHu.eHTpau.Kstx 40, 20, 6,6, I, 0,8 u 0,1 Mr/M3. ByraHOJI B KOHU.eHTpSUHHX 6,6 MffM 3 H Bb!We OK83b!B8Jt He6JiaronpHHTHOe BJIHRHHe H8 llO.ll.OflbiTHbiX iKM
BOTHbl~- 1\oHu.eHTpauHH 1 H 0,8 Mr/M 3 oKaJamrcb ~eifcTByiOW.HMH no pR~Y 
nOK83aTenefl, HO 6es He6JiaronpHS!THbiX npOS!BJieHHH >KU3He.l!eHTeJibHOCTH Op· 
f8HH3M8, a KOHUeHTp3UHSl 0,1 Mr/ M3 6blJI8, OtleBH.ll.HO, He.zi.eHcTByiOW.eH. . . 

J1 rJ T E P AT Y P A. An e K c a H .ll p 'C!'B H. C.. M a JJ H u K a 11 H. r. PyKo· BOJlCTBO K npaKTH'IeCKHN .J3HJITIIliM 110 <PH3KOJIOfiiH. Jl .• 1957. - B a 6 a H 0 8 r. n. - B KH.: MaTepMatlbl l·ro C'bC3.D.a snKAeMKonoroa. MHKpo6_aonoroa, HH<jleKUHOHHCTOB, rllrHeHHCTOB K ca· 
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HHTapHbiX spaqelt VlaaHOBCKoA ot5.nacTII. Haaaoso, 1971. c. 298-302. - & ali. K o B 6. K .• r y c e B M. H., H 0 B II K 0 8 IO.',B. II AP·- cfnr. H caH.•, 1973, Nt 2, c. 13- 17. -6 a x A. H .• 3 y 6 K o a a C. P. - B KK.: 6 a x A. H. Co6paHHe Tpyl{oB no ~HIIIHII 11 6110· XIIMIIH. M., 1950. c. 537-544.- BacH n en x o 10. H.- cBpa'l. JXe.,o• . 1960, Nv 2, c. 173-176.- Jlto 6 Jl 11 H a E. H., M 11 11 K 11 11 a H. A., P bl n 1 B a M. Jl. AJtanTa· 
UHll K npoMblwneHHbiM l!J13M KaK cj>a3a HHTOKCHKauuH. Jl .• 1971. - T p a JC T e 11 6 e p r H. M., M 0 Jl e J1 b A. Ill ., n II He c A. r. H ,!lp. - B KH.: ~\aTepH3Jibl 1-11 B :ecOI03HOII KOHcj>epeHUIIH no pa1111eii anarHOCTHKe, ne'leHHto, 3KCnepTH3e Tpy.llocnoco6HOCTH 11 nj>o¢nnaKTHKe npocj>ec· cnoHan&HbiX 3ac5onesaHHII XHMHqecKollnKOJJOrHII. M., 1971, c. 12-15. - S to k i n g e r H. -•fed. Proc.», 1960, v. 19, Suppl. 4, p. 26-30. ' 

SANITARY-TOXICOLOGICAL FEATURES OF BUTYL ALCOHOL 
UNDER CONDITIONS OF PROLONGED INHALATION ROUTE ENTRY 

A. P. Rumgantsto, N. A. Ostroumorxz, S. A. Astapova, z. R . Kustova, I. Ya. Lobanooa, L. V. TiUIIOva, V. V. Chemikooa, P. A. Koltsnikou 
Results of complex physiological, biochemical, hematological anc'. pathomorphological investigations of albino rats and mice, subjected for a period of 4 months to twenty-four-hour inhalation of .butanol vapours, showed concentrat ions of 40 and 6.6 mg/m3 to have an unfavorable effe::t on experimental animals, a concentration of 0.8 m2fm3 proved to be effective as well, but it produced no pathological shifts in vital functions of the body. Taking into account the published data on the subject, the ineffective concentration o! butanol Is set at a level of 0.1 mg/m3 in case of its twenty-four-hour entry for a long period of time. 

YJlK 114.177: [628. 191:541-074 

KaHP,. Me}l. HayK C. A. lliuzaH. 

PACl.fETHbiE METO,Abl 8 nP06JIEME rnrHEHH'IECKOrO HOPMHPOBAHHjl 
XHMH'IECKHX 3ArP513HEHHA BOAbl 

HHCTHTYT o6tneA 11 XOMMyHan&Boll rHrHeHbl liM. A. H. CbicHHa AMH CCCP, 1\\ocKBa 

ElKerO.llHO B HameA crpane CHHTe3HpyeTCH OKOJIO 40 TbiC. HOBbiX XRMHtie
CKHX Cae.llHHeHHH, BO BCeM MHpe- 250 TbiC. , H3 HHX OKOJIO 3•)0 H3XO.llHT npaK• 
THtfecKoe npHMeHeHHe H MoryT nocrynar& so BHewmoiO qe.11y (Henschler; 
P. <l>e.nopos). HayqHhlMH Y'lPe2K.lleHHHMH crpaHbl K32K.llb1A ro.11 o6ocHOBbleaerc11 20-30 flLJ.J< BeW.ecTB .llJIR BO.llOeMOB. U@.ltOB3TeJibHO, Bee OOJiee H3MetJ310IUHKC.Il 
pa3pb1B Me>K.Jty KOJII!'IeCTBOM p83pa63TbiB3eMbiX flLJ.J< H B03MO>KHOCTHMH rH
rHeHHtlecKOH H3YJ<H Yll3eTCSI npeo.llOJieTb JIHWb 3KTHBHbiM OOIICKOM ycKopeH
HhiX MeTO.llOB rHrlfeHHtrecKoro HopMHposaHHJI (f. H. I<pacoscKHA H H. A. Ero
posa; A. rr. lliHUKOBa If coaST.; B. M. liiT30CKHA:). 

PaccMarpHBa.H nyrH peweHH.H 3TOH npo6neMbl, cne.nyer HCXO.!lHTb H3 roro, 
qro HaH6onee rpy.lloeMKHM s 3TOA o6nacTH HBJutercst npoee.zr.eHHe xpoHHqecKoro 
C3HHT3pHO·TOKCHKOJIOrHt~eCKOrO 9KCnepHMeH'J'3. fJ09TOMY HHTE!HCHcpHK3UHSI H3· 
}"tHhiX HCCJie.Ll,OB3HHJl no oOOCHOBaHHIO nliJ< XHMHIIecKHX coe.llHHeHHA B BOlle 
B03MO>KH3 nocpe,!tC't'BOM p33pa60TKH pacqeTHbiX MeTO.llOB r1porR03HpOB3HHH 
napaMerpos xpoHHqecxoA roKcHqHocTH semecrs. 

B HawHx HcCJie.nosaHHRX 6bln npHMeHeH KoppenHUHOHHO-perpeccHOHHbiA: 
3H3JIH3, 1103BOJIHBWHH 110JI}"tHTb ypaBHeHHSI perpeccHH .llJUl pacqeTHOrO onpe
.n,eneHHSI noporosblx H He.nelicTB}'lO!ltHX .n.oo xpoHHtrecKoro 3KcnepRMeHTa. C 3T01t UeJibiO, RCUOJ!b3YH B03MO>KHOCTR 3JJeKTpOHHO·BblqHCJtHTeJtbHOH TeX· 
HHKH (3BM «HAHPlli), Mbl aHaJIH3HpOB3JIH H3KOCLI1eHHble B r!lrHeHHtfecKOM Hop
MHpOB3HHH M3TepH8Jibl: C O,!I;HOH cropOHbl, noporoeble (D,.U) H M3KCHM3JlbHO 
He.l{eHcTBYIOW.He (MHLJ.) A03bl XpOHH'IecKOH TOKCH'IHOCTH seu.tecrn, OOJI}"teH· 
Hble npR HX rHTHeHHtlecKOM HOpMHpOB3HHH 8 BO.lle, a C .llpyroli,- 110K333TeJ!H 
ocrpoif TOKCH'IHOC't'K 31'RX coe.!l}{HeHHH (LD 50 H CL 50), npe!leJI&HO ~onycTH· 
Mble KOHUeHTp31.\HH 8 B03.llyxe paOOIIHX nOMeu.teHHH (ruJ.I\p. 3), noporOBble (DK) R He.zxeficTB}'lOUIHe (MHK) . KOHUeHTp3UHH XpOHKqecKOH TOKCHtiHOCTH 
npH rHrHeHHllecKOM HOpMRpOBaHHH B 3TMOCcl>epHOM B03.llyXe, .nonyCTHMble OCTa· 
TOtfHble KOJJHqecTBa o npo.n.yKrax nHTaHKll (..UOK), noporosble (flllp) H npe-
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Bohn, Brent 

From: 
Sent: 

Khan, Elaine@OEHHA <Eiaine.Khan@oehha.ca.gov> 
Tuesday, July 02, 201311 :50AM 

To: Gibbons, Catherine 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

Hi, Catherine. 

My schedule is wide open on July 81
h, so if you want to propose a time for that day, I'd love to get our discussions 

started! 

Elaine 

From: Gibbons, Catherine [mailto:Gibbons.Catherine@epa.gov] 
Sent: Tuesday, July 02, 2013 8:43AM 
To: Khan, Elaine@OEHHA 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

Hi Elaine! 

Yes, we are very much looking forward to these discussions! Alan and I thought that setting up a meeting as soon as 
possible to at least provide an overview of issues and topics would be a good idea, even if we don't have a lot of time to 
devote to a specific review yet. I know you have a meeting on July 10; would it be better to meet before or after this 
date? The week of July 8looks tight, but there is a lot of availability on our end on Monday July 8. 

Thanks so much! 

Catherine 

Catherine Gibbons, Ph.D. 
Biologist, IRIS Program 
National Center for Environmental Assessment 
USEPA Office of Research and Development 
1200 Pennsylvania Ave. NW (8601P), Washington, DC 20460 
Fed Ex/ Physical location : Two Potomac Yard (North Building), 2733 S. Crystal Drive Ste. N-7215, Arlington, VA 22202 
Office (703) 603-0704 - Fax (703) 347-8689 - Cell (951) 288-2396 

From: Khan, Ela ine@OEHHA [mailto:Eiaine.Khan@oehha.ca.gov] 
Sent: Monday, July 01, 2013 5:19PM 
To: Gibbons, Catherine 
Subject: NCEA/OEHHA Technical Meeting 

Hi, Catherine. 

It was great meeting with you and discussing some of our risk assessment technical issues. I look forward to our future 
meetings to discuss some issues in more detail. Please let me know your availability when you have a better idea of 
what your schedule will look like in the coming weeks. Thanks! 
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Elaine 

Elaine M. Khan, Ph.D., Chief 
Water Toxicology Section 
Office of Environmental Health Hazard Assessment 
California Environmental Protection Agency 
MS-12B 
P.O. Box 4010 
1001 I Street 
Sacramento, CA 95812 
Tel : (916) 324-1277 
Fax: (916) 327-7320 
Email : elaine.khan@oehha.ca .gov 

Please note: OEHHA is subject to the California Public Records Act. E-mail communications with OEHHA staff 
are not confidential and may be produced to members of the public upon request. 
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Bohn, Brent 

From: 
Sent: 

Khan , Elaine@OEHHA <Elaine. Khan@oehha.ca.gov> 
Tuesday, July 02, 2013 2:03 PM 

To: Gibbons, Catherine 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

That works for me. Since we have two office locations, will folks (1-2 people) from our other office be able to call in if 
necessary? 

From: Gibbons, Catherine [mailto:Gibbons.Catherine@epa.gov] 
Sent: Tuesday, July 02, 2013 11:00 AM 
To: Khan, Elaine@OEHHA 
Cc: Sasso, Alan 
Subject: RE : NCEA/OEHHA Technical Meeting 

Thank you Elaine, that seems like a better idea, but we are running into some scheduling issues here for the later part of 
the meeting. Is there any way we can move it up to 9 am (noon our time)? I know that can be difficult to do first thing in 
the morning! 

From: Khan, Elaine@OEHHA [mailto:Eiaine.Khan@oehha.ca .gov] 
Sent: Tuesday, July 02, 2013 1:35 PM 
To: Gibbons, Catherine 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

Ok. Fyi, I've blocked off 2 hours just in case. We don't have to go that long (one hour might be plenty of time), but I 
thought I'd play it safe in case we get on a roll with things. 

From: Gibbons, Catherine [mailto:Gibbons.Catherine@epa.gov] 
Sent: Tuesday, July 02, 2013 9:32 AM 
To: Khan, Elaine@OEHHA 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

That's great, thanks I I'll be in touch with a call-in number, I have to double-check the usage schedule. Thank you! 

From: Khan, Elaine@OEHHA [mailto:Eiaine.Khan@oehha.ca.gov] 
Sent: Tuesday, July 02, 2013 11:53 AM 
To: Gibbons, Catherine 
Cc: Sasso, Alan 
Subject: RE : NCEA/OEHHA Technical Meeting 

10 am our time is perfect. We're looking forward to this! Thank you! 

From: Gibbons, Catherine [mailto:Gibbons.Catherine@epa.gov] 
Sent: Tuesday, July 02, 2013 8:52AM 
To: Khan, Elaine@OEHHA 
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Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

Great! How about 10 am your time (and 1 pm here)? You can move this later, we are open for the rest of the day, 
shockingly! 

From: Khan, Elaine@OEHHA [mailto:Eiaine.Khan@oehha.ca.gov] 
Sent: Tuesday, July 02, 2013 11:50 AM 
To: Gibbons, Catherine 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

Hi, Catherine. 

My schedule is wide open on July 81h, so if you want to propose a time for that day, I'd love to get our discussions 
started! 

Elaine 

From: Gibbons, Catherine [mailto:Gibbons.Catherine@epa.gov] 
Sent: Tuesday, July 02, 2013 8:43 AM 
To: Khan, Elaine@OEHHA 
Cc: Sasso, Alan 
Subject: RE: NCEA/OEHHA Technical Meeting 

Hi Elaine! 

Yes, we are very much looking forward to these discussions! Alan and I thought that setting up a meeting as soon as 
possible to at least provide an overview of issues and topics would be a good idea, even if we don't have a lot of time to 
devote to a specific review yet. I know you have a meeting on July 10; would it be better to meet before or after this 
date? The week of July 81ooks tight, but there is a lot of availability on our end on Monday July 8. 

Thanks so much ! 

Catherine 

Catherine Gibbons, Ph.D. 
Biologist, IRIS Program 
National Center for Environmental Assessment 
USEPA Office of Research and Development 
1200 Pennsylvania Ave. NW (8601P), Washington, DC 20460 
Fed Ex/Physical location : Two Potomac Yard (North Building), 2733 S. Crystal Drive Ste. N-7215, Arlington, VA 22202 
Office (703) 603-0704- Fax (703) 347-8689- Cell (951) 288-2396 

From: Khan, Elaine@OEHHA [mailto:Eiaine.Khan@oehha.ca.gov] 
Sent: Monday, July 01, 2013 5:19PM 
To: Gibbons, Catherine 
Subject: NCEA/OEHHA Technical Meeting 

Hi, Catherine. 
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It was great meeting with you and discussing some of our risk assessment technical issues. I look forward to our future 
meetings to discuss some issues in more detail. Please let me know your availability when you have a better idea of 
what your schedule will look like in the coming weeks. Thanks! 

Elaine 

Elaine M. Khan, Ph .D., Chief 
Water Toxicology Section 
Office of Environmental Health Hazard Assessment 
California Environmental Protection Agency 
MS-12B 
P.O. Box 4010 
10011 Street 
Sacramento, CA 95812 
Tel : (916) 324-1277 
Fax: (916) 327-7320 
Email : elaine.khan@oehha.ca .gov 

Please note: OEHHA is subject to the California Public Records Act. E-mail communications with OEHHA staff 
are not confidential and may be produced to members of the public upon request. 
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Bohn, Brent 

From: 
Sent: 

Wong, Patty@OEHHA <Patty.Wong@oehha.ca.gov> 
Monday, April 21 , 2014 1:19PM 

To: Sasso, Alan 
Cc: 
Subject: 

Gibbons, Catherine; Elaine.Khan@oehha.ca.gov 
RE: PBPK Contact 

Hi Alan, 

Just got back from my vacation . Look forward working with you . 

Regards, 
Patty 

From: Khan, Elaine@OEHHA 
Sent: Wednesday, April 16, 2014 3:38 PM 
To: Sasso, Alan (Sasso.Aian@epa.gov) 
Cc: Wong, Patty@OEHHA; Catherine Gibbons 
Subject: PBPK Contact 

Hi, Alan. 
Thanks for providing us with your SOT poster- very interesting! We appreciate that you are willing to share your work 
w ith us and we look forward to discussing this further. Our PBPK person is Patty Wong. I've spoken with her and given 
her a heads up that you will be contacting her. She is on vacation this week and will not be returning to work until 
Monday, the 2151

• You can reach her at: 
patty.wong@oehha.ca.gov or (916) 323-2627. Thanks! 
Ela ine 
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